
TERROR ON 
FLIGHT 811 

Our Aging Airliners Are Failing Apart In 
Midair. Here's What Can Be Done About it 
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OUTDOOR LIVING 
IN ST YLE 

4 Dream Projects For A 
More Inviting Backyard 

Multilevel Deck 
Lattice Fence 
Wood Walkway 
Serving Buffet 



HOVERCRAFT REAL-WORLD CAR TESTING 

FLYERS Owners Rate The Cadillac AJIante, 

Ride SO MPH On Air Ford Probe, Jaguar XJ6, 

Over Anything Lincoln Continental 







TOUGH ’89 BIG FORD PICKUP- 
AMERICA’S BEST SELLER. 



Americans go with the truck 
leader. For the past 12 years, Ameri- 
cans have chosen tough Fond pickups 
over all others.' And they're satisfied 
with tlieir choice — because Ford 
has tine highest percentage of repeat 
buyers of any full-size pickup! ** 
List year Ford's F-Series pickups 
beat Chevy again by a big margin. 
Ford’s built aerodynamic, Hi-Tech 
and tough — even better for 19-89! 

BIGGER ENGINE. 

MORE TORQUE! 

Fords pickups offer a bigger stan- 



dard Six — with 10% more 
torque than Chevy. V-8s range 
from most powerful small gas 
V-S to biggest diesel in any pick- 
up. Only Fond pickups offer four 
multiple- port electronic fuel- 
injected engines. When properly 
equipped, some Fords are rated 
to tow a 12, 500-lb, trailer. 

COMFORT, CAB CHOICE . 

Ford offers a complete range 
of cab choices. There's a Regular 
Cab, SuperCab and 4-door Crew 
Cab — wilh single or dual rear 




wheels. The interiors of all Ford 
cabs are roomy and comfortable. 



BIGGER CARGO BOX, 
MORE PAYLOAD, 

Ford gives you a larger, wider, 
deeper pickup box than Chevy. 
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On many models, Ford carries 
more maximum payload tirai 
comparable Chevys. 

AUTOMATIC LOCKING HUBS 
— STANDARD! 

Now on Furd K-150 4x4s! 

Fords also come with standard 
equipment the Chevy C K doesn’t. 
Features like halogen headlamps. 
AM radio with distal clock, and 
four gauge package. 

All big Ford pickups have gas- 
pnessumed shocks standard — 
unavailable on any Chevy' except 
K 154X1 Ford was first with rear 
Anti-lock brakes, aerodynamic styl- 
ing, and 4x4 'Twin Traction Beam 
independent front suspension. 



SPECIFICATIONS 



ENGINES 
U5-hj]». ,1*L EF1 Sts 
|K"t |tji El- 1 V-H 

2HMip.5.aLliFIV-a 
TSl+EFI V-i-l 
LBO-hn 7.:iLd«wl 
fflfLQA PS 
F-S«rit;h ik2 pwkujte: 
1573 Hi SJETb (I**, 
F-Scrit:* 1st ptcki^u: 
1731} 



CABS 

Rcfjulsir .i-MstfpCaJi 
Ford Z-Lkmr Supt rL ab 
find 4-Dthir CteW Cdli 
MAJQ? STANDARD 
'QlJlFM&NT 
l\mit bfiilwTi 
Itowcr ak'TfDiJi 
5-i|jtvd OD Iransmissjun 
nbocis 

Ebt-tftinid radki 3 l dliK J k 

Full iThtfWikrn Wjkrn 



TRANS FERABLE 
6/6Q WARRANTY 
Covers you and future owners, 
with no transfer cost, on major power- 
train components for fi years/60, IXX) 
miles. Restrictions and deductible 
apply. Ask your Ford Dealer for a 
copy of this limited warranty. 



BEST-BUILT AMERICAN 
TRUCKS 8 YEARS RUNNING. 

Based on an average of owner- 
reported problems in a series of 
surveys of ’81-88 models designed 
and huilt in North America. At 
Ford, "Quality is Job 1." 

Now's tlie time to buy or lease. 

* Rased ci fi calendar year mamilactiircrs' 
jvpurtcd rcLiil ddiveries through 
"•HiiMfd an New Car And Truck 
Buyer Study. 




FORD PICKUPS 

BUILT FOT3D TOUGH 





WHEN TOU OWN A JOHN DEERE, 

TOU THINK S/flTMW' WILL NEVER OOME 




As any John Deere owner Get the fed behind the its light turning radius, 
will tell you, there's just one wheel. Imagine powering up Before you know it, ii'll 

thing wrong with Saturday, those hills with your dur- be Saturday For informa- 
It only comes once a week, able high tort] tie, overhead tion or to find 
But that doesn't mean you valve engine, your nearest 

can't enjoy your John Deere Weaving in and around dealer, call 1- 

during the week. trees and flower beds with 800 -544 -2122. 

NOTHING RUNS LIKE A DEERE 1 














OUTDOOR STRUCTURES 



67 C OVER 5TO HY 

U/hrn n\rv juTnons aw <iurki d iq 

mt'if begin i iiflcT d rriiij^ir 

irt'campfc :MDn on United FliqK 91 I 

cfh- n^edly i Trir« J 

cfcfijtft twt rtmertc.i i ^ncf ^iNirvrs 

— PM NUrJirallqn by 

Ed Vail gurik^ 



Technowrlttrs 



30 Air power 





83 

84 

aa 



4 Great Ways To Improve Your Property 
•Tin itfaptsolemultFeverdecV' 

• An easy-to-hurld lattice fence 

• A topographic, serpen Erne walkway 

• A convenient outdoor buffet 
Futl Deck 

A new deck design wrth all the trimmings. 

Private Domain 

Our sectional fencing system adds just the right 

revel pf privacy 
to your yard 
Garden Path 
Follow your 
backyard's own 
geography and 
leave the straight 
and narrow 
behind. 

Bonus Buffet 

Bring kitchen 
counter 
convenience to 
entertaining in 
the great 
outdoors, 
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POPULAR MECHANICS* It NF 1939 




Got a car question? We've got the answer 

32 Inside Detroit 



Saturn, G M s departure from styling tradition, 

36 Imports 

The station wagon has evolved into a sport wagon. 

44 Motorsports 

Iowa gets its own Grand Prix, 

52 Freewheeling 

Corvette's liftoff hardtop is back! 

58 Motorcycles 

BMW and Honda revitalise the meaning of new 

74 Owners Reports 

We wrap up the Probe, XJ6, Continental and Alfante. 

78 Chevrolet Corvette ZR-1 

Our firsthand drive report of America ’s hottest car. 

120 Long-Term Test 

Pontiac 6000, Ford Festiva and Dodge Caravan. 

133 Saturda y Mechan ic 

Pfugging power steering leaks, 

HOME/SHOP 

38 Old House Restoration 

Exterior painting for historical period homes 
95 Home And Shop Journal 

Complete your toolbox with a few nut crackers, 
extend the fife of your band saw blades, and more. 
107 The Better Home 

• Install vinyl sheet flooring • Install a towel bar 

• Homeowners' Clinic • Appliance Clinic 

SCVENCE/TECHNOLOGT 

13 Tech Update 

Marine aerodynamics, high-speed travel and more. 

18 Science 

The fearful consequences of the greenhouse effect 

5 6 Avia tion 

The Dyna-Cam engine sparks a power revolution 
(tl Horr or In The Skie s 

How we can keep aging airliners airborne. 

ELECTRONICS 

46 Electronics 

Portable laptops are hot 

62 Home Video 

On location with the newest in video camcorders. 

71 Technowriteri 

Personal word processors type and compute. 

OUTDOORS 

28 Outdoors 

Heading offshore for the peak of sailfish season. 

We test a fleet of personal, high -tech hovercraft 

DEPARTMENTS 
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EDITOR'S NOTES 




| AST AUGUST, when 
we published our cover 
I story on metal fatigue 
affecting older aircraft TCa- 
!astrophe! ,r page**), we never 
dreamed that the problems 
would escalate as quickly as 
they have. Since the Aloha 
Airlines 737 lost part of its roof 
at 20.000 ft. . there have been 
innumerable instances of 
pieces of aircraft falling off, 
peeling away and blowing out. 
We felt the situation was so 



grave as to warrant an update. 
We assigned William H offer, 
our original reporter, to re- 
st?:ireh and Write the followup 
piece, which is this month's 
cover story [‘"Horror in the 
Skfes/ page 07). The bad news 



is that most rsf America’s com- 
mercial air transport fleet is 
old and getting older every 
day. The good news is that the 
Federal Aviation Administra- 






tion does have □ plan to stop the bleeding, anil it 1 * already bving implemented by 
the airlines. H offer's report makes interesting reading, especially if you're u fre- 
quent flyer. „ * - There is someth inf almost poetic about a convoy of 3T5-hp Cor- 
vettes roaring through the French Alps and down into the south of France at 
speeds up to 160 mpH — in perfect coordination and, yes, safely. 1 had a chance to 
take part in such a drive recently. The purpose was to demonstrate to the world's 
press that Chevrolet could build a sports car that was the equal of anything in the 
world — ami then somi:. Chevrolet made its petmi, Auto Editor Tuny Swan was 
there, too. His account of the drive to Carcassonne begins oh page 78. . . . You 
regular readers have, by now, heard about, and maybe even used, our PM Hot* 
lines— phone numbers you ran use to call mir editors directly to ask a question, 
make a suggestion or just say hello. Several mont hs ago. we added a computedaed 
electronic mail system so that your PC can talk to our PC \ We'll continue to evolve 
our rentier communications system in the future because we believe that nothing 

is better far a magazine than for 
its editors to talk to its readers. 
And nothing is better than edi- 
tor* La I king to readers in per- 
son, Recently, our Home £ 
Shop editorial staff, led by 
Steve Willson and including Joe 
Truiiu, Tom Klenck, Norman 
Becker and Steve Toth, pre- 
sented a program to PM readers 
anti nther visitors; at the Greater 
New York Apartment am! 
Home Show at the Jacob K. Ja- 



LcPt Lo right: Willson. Toth. HtCker. Tfuinr. Klcruk. 



vita Convention Center here in New York City, Steve and his guys answered 
questions and helped solve problems related to home maintenance and remmlel- 
ing. All of our editors will be appearing from time to time in various purU of the 
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Introducing Thrive for thinning hair. 



, Its not just what it doe: 
foryourhair, f 
ith what it does foryour head. 

New Thrive with Hair Vitalizing Proteins 1 '' t> a complete program 
for thinning hair. A Gritiit iotun| Shampoo ro gently cleanse, a Vitalizing 
Supplement U r added fullness, anj a Control Spray to maintain that fullness. 

Thrive gives you noticeably thicker, fuller hair. And that'll make 
you feel good all over. 

\ . I 
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Mr - 1 l 'I «■ IO*D 3 lMh 
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Save 5 1.00 On 
| Thrive Conditioning 
Shampoo 



(8 oz. swb) 



Thrive 
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Save 5 1.00 
On Thrive* 
Vitalizing 
Supplement 
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(2oz. size) 



Thrive 
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Save 5 1.00 
On Thrive” 
Control Spray 
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6 Rotten 
ReasonsloUse 
CuprinoL 



Look for theCupnnoi ‘ name on Stains, Deck Stains, Wood 
fresemtives and Sealers to tight the effects of weather on siding, 
decks, fences and other exterior woods. No matter where you live, 
there’s no more beautiful way to preserve wood’s natural beauty. 




Cuprinol 

Wlicn ills wood against weather. 



For fdrui/nft'r infvmutiott tail Cuprimt * Bruitd Technical Jcrrices.' 
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LETTERS 

Better Bathrooms 



OLfR April “Balhroom Remod- 
eling"" section (Home Improve- 
ment Guide p page 93) was great! 
Rut I do have a suggestion. On page 1 18 
in your article on medicine cabinets you 
say “'position the cabinets so all the 
doors swing open the same way/ 1. Six- 
teen years ago my husband installed 
three medicine cabinets in the same 
fashion, but the left and right cabinets 
both open toward the center cabinet. 
This way you are able to see the back of 
your head for arranging hairdos, and so 
on. I could never get along with any oth- 
er arrangement, 

CAROL ANNSCHWINGEL 

Thanks for Che detailed skylight instal- 
lation information (“Bathroom Remod- 
eling^ section, page 102), Let me 
suggest that for an added touch of ele- 
gance that readers line the light well or 
shaft ithe space between the skylight 
and the ceiling below) with mirrors. 
Your one skylight will multiply to an 
airy roof of lights extending indefinitely 
in all directions and sunshine will sprin- 
kle into unsuspected corners of your 
room. (If! sound rapturous. I am. 1 just 
did mine that way!) 

EARL M_ HILL 
MONTGl>MER¥ h TX 

Electronic Mall 

PttOM: Waiters 
TO; Joe Oldham 
DATE; 02-09-89 20:34:0§ 

KUEJECT; Incredible! 

Joe, I must tell you that this is the most 
incredible idea yet by PM. Answers to 
mechanical questions via computer. J 
am impressed! Good luck. 

WALTER 30 

This "letted* was downloaded off the PM 
computer soon after we began receiving 
electronic communications from our 
readers. Walter is one of the first readers 
to dial (2 12) 882-8369 after setting hi A 
software to 8 bits, no parity and one stop 
bit (8-N -1) > and 300 or 1200 baud. With 
his first cull, he received his Na.3Q iden- 
tification and chase a password- 

You can call the PM computer with 
your technical questions any day be- 
tween 6 pm and 8 am f only) EOT. Once 
on the line , you can. leave messages for 
specific editors or direct inquiries and 
comments too specific department. 



Right Bike? 

I feel your road teat "Touring First 
Class/ 1 (page 80, April W) is an unfair 
comparison. WhaL have you got against 
Harley -David son? You tested all the 
top-of-the-Une touring motorcycles, but 
to represent Harley you chose the 
FXRT. This is not Harley’s top touring 
bike. What gives? The 89 FLHTC Elec- 
Lra Glide is the right choice. The Ultra 
has many features the other bikes in the 
test have, including electronic cruise 
control, self-canceling turn signals, low- 
er teg fairing and so on. You've done an 
injustice to Hariey-Davidson. 

QAEYG00DE1CU 
GILETTE. WY 

Af the time we were planning our road 
test r Harley-Davidson Motor Co. sug- 
gested we run the FXRT model against 
ike other competition. While it admitted- 
ly lacks some of the plush touring accom 
modations of the FLSeries machines, it 
Aas the identical driuetrain and Harley 
spokespeople felt it would be a perfectly 
credible matchup with the other bikes in 
our test. 

Terrific To The Max 

Congratulations to PM. Every issue is 
better than the last. The automotive 
comparison tests are probably my fa- 
vorite articles. 

Keep up the good work! 

DANIEL K. WAX 
OMAHA. HE 

On Top Of The News 

[ enjoy Popular Meohanjcs every 
month. It keeps me up on things and Pm 
never disappointed. Your cover story in 
March ( M Big Bird, p " page 7*1 ) provided an 
excellent history of the 747 jumbo jet 
and became very much a news story 
with your update on the tragedy of 
Flight 103 over Scotland. 

The issue was also in my hands on 
Feb 24 at the time Flight 811, 42 min- 
utes out of Hawaii, suffered explosive 
decompression from loas of a cargo door 
and had to return tq the airport seve rely 
damaged. Very timely, my friends. 
Maybe you could carry the story of 
Flight 81 1 soon. 

GILBERT L.PTINE 
EDMONTON, ALBERT A .CANADA 

You got it. EM 
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Confidence 

booster. 

Does your car make you nervous 
about traffic lights? Does it choke 
up when you press down on the 
gas? Does it see red when you see 
green? 

Dirty fuel injectors could be rob- 
bing your engine of power 

Sul one bottle of 57P* Super 
Concentrated Fuel Injector Cleaner 
quickly dissolves deposits and 
undogs grimy injectors. It helps 
restore lost power and improve 
acceleration. Helps eliminate 
tough starts and rough idling, too 
And it's so easy to use, 
just add it to your 
gas tank. 

And better 

performance 

under the hood 

means no more lack 

of confidence behind 

the wheel, R Fftsr 

1 9 brands 
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TIME MACHINE 




75 YEARS AGO: JUNE 1914 





Delightfully simple 

As PM continued to roam an 
increasingly complicated 
century, the magazine Look 
special care to focus on the 
prosaic. Case in point: Our 1- 
man ‘"Sharpie,” featured on 
the cover offered large-yacht 
challenges at a commoner's 
price. The small flat-bot- 
tomed punt featured a simple 
spritsail rig. A I-to- 1 main- 
sheet harnessed light + in- 
shore breeds. Beth steering 
and lateral resistance were 
achieved by an oarfijlcrumed 
between the toes of the skip- 
per's unshod foot. 



Complex 

We’d already covered the 
uniwheel gyro train, con- 
ceived to skitter down nar- 
row mountain passes on a 
wire rope. Now the gyro car 
appeared to demand equal 



billing. The ungainly, twin- 
wheel contrivance used a 
horizontal gyro spun at 1500 
rpm by an electric motor to 
maintain equilibrium, right- 
ing the car with the help of 
‘"pendulums and springs/' 



50 YEARS AGO: JUNE 1939 






CHEMICAL WQUPgfiS iWffi 

POPULAR" 

MECHANICS 



Built by the Pennsylvania 
Railroad fur exhibit at the 
New York Worlds Fair, 
Pride of the A merica n Rail- 
roads was considered the 
world's largest locomotive. 
Noted futurist Raymond 
Loewy designed the 100- mph 
behemoth , which measured i 
an imposing 140 ft. from pilot j 
to tender coupler. Four cyl- 
inders. motivated the 6-4-4-G 
engine to a truly muscular 
6500 hp t gobbling 50,000 
pounds of coal and 24 ,50 0 gal’ 
Ions of water in the process. 



Thrill Seekers 

Some things never change. 
In this case: PM's early love 
affair with thrill rides. We 
reported on the Stratutihip, a 
flight simulator thaL ap- 
peared at the New York 



World's Fair, The attrac- 
tion? A prop-driven car spun 
around a central pylon coun- 
terbalanced by a water lank. 
The arrangement allowed in- 
trepid riders to experiment 
with the physics of fun. 



25 YEARS AGO: JUNE 1964 




A Real Sport 

The latest spurts equipment 
and techniques weren't alien 
to PM's pages — which had 
presented Arnold Palmer's 
expert niblick analysis, as 
well as Jimmy Clark 'a pre- 
view of rear-engined Indy 
cars. So why not water skis? 
Twenty-five years ago this 
month, 19153 Master Trick 
Skiing Champ Al Ty II told all 
in hi& step-by-step instruc- 
tional guide, Two-ski step- 
overs— even the difficult but 
stylish helicopter spin 
—were now within reach of 
PM's inquisitive readership. 



Nuking Nicaragua 

The polite Lerm was "'ther- 
monuclear excavation," and 
it was envisioned as a means 
to create a new' sea-level ca- 
nal through the Central 
American isthmus. Row- 
charge blasting was the de- 
sired technique using deeply 
placed hydrogen bombs A 
refined diffusion method 
would control debris and 
gouge out a precisely shaped 
hole based on size and loca- 
tion of the charge. Nicaragua 
was a leading site candidate, 
as well as riverbeds in Pana- 
ma and Colombia, PM 
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M/SFAIADF 

CLOSE 

COMFORTABLE 



Norelcok pa tented "Lift 
and Cut 1 ""shaving system 
gives you a shave that is skin 
dose— without the blades 
even touching your skin. 



Ai IJU‘ liair enlen, Ihr l luuitor 



I he cont inuous preetsion- 
culting action of dozens 
of lifters a nd self-sharpening 
blades— at thousands of 
nevojut i< i ns per niinu le — 
gives you a shave like none 
other. 

The Norelco Lift and Cut 
shaver. VVhat makes it close, 
makes it comfortable. 

CjNoreico 






SURGEON GENERAL'S WARNING; Quilling Smoking 
Now Greatly Reduces Serious Risks to Your Health, 
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WHY AMERICA'S 
HAVING A CHANGE 




Ford F-1S0 gives you EPA 
est. 19 highway MPG and 
19-gallon lank. 



Chevy GSOO gives you EPA 
est, 24 highway MPG and 
25 -gallon tank. 






How advanced is the full-size Chevy®? So advanced the half-ton gives you a bigger, heavier frame than Ford; 
more two-sided galvanized steel, more cab room, more standard horsepower and heavier base payload, yet still 
beats Ford in gas mileage. 

Have you driven the First all-new full-size pickup introduced in this decade? Maybe it s time you gassed up your 
Ford and took a look, At your Chevy dealer's 

Companvjni bafrf on <Jjli avjikibk it tur* of pufeksfwiu 

■t 1 95-Si General Motira Corpofiloi M Rights Reserved lei's get it lageth* 1 buckle up 
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News Of Tomorrow's Technology Today 



Planesail: New Era 
Of Wings At Sea 



PianoaN t campuiec itrues wind and tea 
condition to produce optimum wing set. 
Key in the system | Inset] h the ihrotwffless 
wing -and- tall assembly. 



PLYMOUTH, ENGLAND 
— Light weight, high- 
strength materials akin to 
those found in the aerospace 
industry, and an innovative 
computer-aided design „ have 
combined to produce a revo- 
lutionary sailing trimaran 
powered by a rigid wingsajh 

Planesail, produced by 
Walker Wingsail Syetem& + 
Inc,, is a development of a 
larger 3-foil wind- harnessing 
wing system used by ocean- 
going freighters to reduce 
fuel consumption. 

Twin parallel wings— each 
equipped with precision- 
controlled trailing edge 
flaps — are mounted on a light 
alloy spar. A single tail foil 
helps adjust the twin wings 
according to relative wind di- 
rection, and facilitates the 
neutral wcathervane effect 
the rig achieves at rest. In an 
effort to fight corrosion and 
add strength, epoxy glass 
layups completely encapsu- 
late an aramid honeycomb 
core in both wing and UU as- 
semblies. Lightly stressed 
areas are covered with a laim 
mated polyester fabric. The 
composite construction 
— mounted on a heavy-duty 
bearing— needs no support- 
ing shrouds or struts 

Aerodynamic surfaces are 
controlled by haU-Ecrew ac- 
tuators akin to thnse found 
on the flap controls of an air- 
craft wing, The actuators can 
be controlled directly by 
Ranesairs bdowdeck helms- 
man, ar by computer* which 
senses wind direction, wind 
speed, heading and desired 
angle of attack to produce an 
optim um wing cu nfigunU io ti . 
The computer can also gov- 
ern the thrust to prevent 
capsizing in gusts. 

Beiowdeck accommuda- 



Edimr TirnCoFe 
Aiiriwm Edft&r MvCkvi e 
Cananturar. MAe f allen D.^vidUinipt 1 



CROSS ARM' 
TAIL- 



tiuns include a master suite: 
wills queen-sized berth, com- 
plete galley and head fa- 
cilities and a helmsman/ 
navigation station — where 
Fknesai l p s (one operator con- 
trots the vessel s flight with a 
single Forward- Neutral- 
Reverse lever. Moving the 
lever forward shifts the 
w ing's angle of attack rela- 
tive to the true wind direc* 
tion— allowing the necessary 
aerodynamic forces to accu- 
mulate f inset). This 1 -handed 
operation gives Planesail the 
ability to be sailed short- 
handed — its real strength. 



Highlights This Month 

■ Chunnel News — Locomotive designed 
for high-speed travel in new tunnel beneath 
the English Channel. 

■ Robotics — New strides in depth 
perception advance machine vision. 

■ Galileo Probe — Preparations finalized for 
exploring the Jovian atmosphere, 

■ Man & Machine — Gaze-oriented display 
links humans to computers. 

■ Precision Navigation — Fiberoptic 
gyros heip achieve new miniaturization. 

■ Your Car's Next Muffler — Active noise 
suppression for tomorrow's automobile. 
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Channel 
Train 

LONDON, 
ENGLAND 



—The locomo- 



hve that will 
one Hay link En- 
gland and Franco has 
finally taken shape. The 
mock-up will be used lo eval- 
uate design concepts— in- 
cluding the driver’s seat. The 
operator's side vision will be 
intentionally restricted to 



ROCHESTER, NY— Ro- 
botic vision devices have long 
been able to ftput£-di- 
moiLsirmal anomalies on 
production lines. The 
drawback: Machine vi- 
sion can't perceive depth. 

But scientists at the Uni- 
versity of Rochester are 
completing work on a new ro- 
bot that moves its stereo- 
scopic head as humans do lo 



Moving dual-camera head 
acNevw depth perception. 

achieve a kinetic depth ef- 
fect, considered useful in fu- 
ture industrial settings. 



A kan. aero shape tot trains on 
the cross-channel line. 



limit the stroboscopic effect 
of traveling past the tunnel's 
lights at 11*7 mph. 



Seeing-Eye 

Machine 




DfCBJUUIDN 
f MODULE 



PARACHUTE 
' HOUSING 



TffAN^MlffER 



.IGHTNING AND 
IADIO EMISSION 
DETECTOR 



^ACCELEROMETER 

£?NEPHEi.GMfIER 
V ELECT1BOMICS 



■EA*fH 
LAUNCH 
QCl.’NQV S9 



VENUS 

□fffiU 



FAffTH 

PHfclT 



GAULEO 

PATH 



EL SEGUNDO, CA-^Selling 
ihe stage for the first doseup 
look at ihe atmosphere of Ju- 
piter, engineers ai Hughes 
Aircraft Co. end NA 
SA’s Jet Propulsion 
Lab are putting the fi- 
nal touches on the Gali- 
leo Spacecraft and 
Probe, Which Will be 
lotted in November. 

A mission eight years 
Jn the making, Gafileo'% 
mostieceni modifica- 
tions ere intended to 
extend Probe life, De- 
lays in America's space 
program have forced 
replacement of age- 
sensitive components 
such as the Probe's 
parachute and lithium 
sulfur dioxide batteries. 
When the Probe is re 
leased, it will send ihe orbit- 



PROSING 

JUPITER 



AM t ROJO 
SELT 



VENUS’ 
FIYBr 
FEB ’W 



Tremendous G-ioddi ww greet GiWfro Pmbe s fr w u m ^H paotage. 



ing spacecraft dale on 
Jupiter's chemical composi- 
tion, hydrogen/helium ratio, 
cloud density and tempera- 
ture, 'pressure profile fOT later 
transmissions to Earth, 



GALILEO S TRAJECTORY 



JUPITER 
APPROACH 
DEC 'AS 



-JUPITER 

ORfiJl 



Eriterlnfl Juptter'i atmosphere ( left | will tw the <?Xmln»tkin a* GafriMTj iwing through the »tir system. 



The 75- mi nuts, 115,000- 
mph plummet will subject the 
Probe to 350 Gs. Decelera- 
tion to Mach 1 will lake leas 
than 2 minutes, which means 
the tiny instrument package 
will briefly weigh as much bs 
an empty DC-1 0 airliner. 

Galileo * flight plan ia a 
48,000, 000-mile romp follow- 
ing Shuttle deployment from 
low Earlh orbit. Venus wilt 
supply gravity assists on two 
successive flybys during the 
5-year mission. Galileo will 
pass 1 00 times closer lo Jupi- 
ter’s moons— lo, Europe, 
Ganymede and Callisto 
—than Voyager 2 did. and will 
send 50,000 photos to Earth 
as It completes 1 0 full orbits of 
our solar system's largest 
planet. 
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Eyes Create Computer Link 



COLLEGE STATION, 
TX — Infrared eye trackers 
are connecting mind tu ma- 
chine by a route SO limes fest- 
er than a keyboard. 

Texas A & M h s Dr. Charles 
Shea has integrated a pair of 



detector-equipped gta^sses to 
create a system called the 
Caste-Oriented Display (G- 
ODS). The detectors on one 
eyepiece follow horizontal 
movement of the eye and iris, 
while those on the other fob 



G ODS control unit producer filtered, digitized slgr^Js for input 



low vertical movement. A 
hard-wired control unit pm- 
esH£6$ detector data. 

Cp-ODS can direct a robot 
to pick up objects an operator 
looks at r or holp the handi- 



capped read by scrolling text 
automatically. Other appli- 
cations being explored in- 
clude mail sorting, microsur- 
gery and communication 
with stroke victims. 



Fiberoptic Gyros Promise New Inertial Guidance 



i 

5 
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5UPEB- 

LUMINCCENT 



MUllIPLEXfNO 

COUPLER 



FIBER COIL 



S SYNCHRONOUS 
DEMODULATOR 



ANCsUE 

OUTPUT 



PHAif-NUUJNG 
SERVO LOOP 



NEW YORK, NY— Cods of 
optical liber are being fash- 
ioned into Liny laser gyros of 
sieadiiy increasing accuracy, 
a lechnique that may one day 
reduce the complexity ol pin- 
point navigation. 

Because fiberoptic gyros 
(FOGs) fit a long optical path 
inio a small space, Ihey are 
potentially more accurate for 
a given size than earlier ring- 
laser gyros. Manufacturing 
should be comparatively 
cheap, since FGGs don l re- 
quire (be precisely machined 
optical path of a ring-laser 
gyro. The abflily lo wHhstand 
very high G loads adds fur- 
ther lo FOG versatility. 

Both types of laser gyros 
relain headings by virtue of 
Ihe Sagnac effect When an 
instrument confaining two 

INTEGRATED 
ELECTRO -OPTICS 



contrarotating beams of 
light is ilself rotated, the 
path of one beam short- 
ens with respect to the 
other. A relative phase shift 
results, which can be mea- 
sured lo determine the size ol 
course changes. 

Although FOGs were first 
conceived in 1976, lechnlcal 



Pf?ECf£fON-GUJDED 



MUNITION 



X 



OcK$ed-kx»p FOG angle output depend! on power drawn by phase 
modulator to <oncef roiai Ion- induced phave shirt. 



Todays operational FOG IMu 
[Jtti | with mock ups of future 
compact form, and smaller 
ip«4 MMd Inteneptor (MIL 

obstacles have slowed real- 
ization ol their potential for 
accuracy. Present units 
aren't as steady as ring- laser 
gyros, but progress has been 
continuous, cutting drift rates 
about a mil Nonfold In the past 
decade. 

FOGs presently incorpo- 
rated in an inertial measure- 
menl unit (IMU) developed by 



Utton unartrtUMHiton 
rate semer will occupy only 2 cu Irv 

Smiths Industries have a drift 
rate of about 4° per hour 
— good enough for tactical 
missiles or an aircraft atti- 
tude. ''beading reference sys- 
tem. Drift rates as low as .01 E 
per hour have been reported 
for the latest FOGs. Such 
performance would permit an 
aircraft Inertia) guidance sys- 
tem accurate to within sever- 
al miles per flight hour. 

When accuracy meets the 
FOG's inherent miniaturiza- 
tion. new efficiencies will be 
quickly realized 
The FOG size advantage is 
exemplified in a 3-gyro IMU 
being developed by Litton for 
SDl space-based intercep- 
tors. The unit wili occupy 
about 1 cu. in, and weigh less 
than a quarter of a pound. 

utton is also developing a 
relatively low-accuracy FOG- 
based rate sensor that can 
withstand 20,000 Gs for use 
In artillery-launched smart 
munitions. 
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Active muffler ejlvwi exhaust 
(JAM* cFear palh Out of 
the tailpipe , 



Electro-Muffler Cancels Noise 



ANN ARBOR, MI — An jic- 
tive uritiuoiise generator 
cuii Ei I replace puwer- rub- 
bing acoustic mufflers in 
rare by the m ill lEftGs. 

A prototype built by 
Walkt r M m u factoring 
emits Lintinoiwe — sound 
matched tn the ear's ex- 
haust note in frequency and 
vrj]umi% but INtP out of phase 
with il— frum an opening at 
the eml of the tailpipe. 

A microprocessor-driven 
synthesizer ctihLrufc the fre- 



quency according to engine 
rpm readings from a photo- 
sensor Volume depends on 
input from a microphone by 
the tailpipe opening. 

The synthesizer drives 
two speakers in a housing 
wrapped around r.ho tailpipe 
In addition to reducing 
backpressure an anti noise 
system allows more stream* 
lintel undercar packaging P 
and might be set up to pro- 
duce custom oxhaiiflt sounds 
at the turn nfadiaL 
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UDAR Probes Distant Atmosphere 






NEW YORK, NY— Light De- 
tection and Ranging (LIDAR) 
instruments of Increasing 
range and accuracy are aid- 
ing in the study of ozone de- 
pletion wind shear, acid rain, 
global warming and other crit- 
ical atmospheric phenome- 
na. 

Using a laser beam much 
as radar uses radio waves, 
the instruments can make 
measurements that once re- 
quired sounding rockets and 



balloons. Laser light scat- 
lore d back from the atmos- 
phere can yield readings Of 
temperature, wind 
barometric pressure, 
ither meteorological param- 
eters at points hundreds o! 
miles away. 

First tested at the end of 
last year, Air Force Wright 
Aeronautical Labs' Megalidar 
is the largest LIDAR in exis- 
tence Its 100-in collimator 
mirror used to gather back- 
scattemd light is housed in a 
5-story building that emends 
five additional stories under- 
ground 

Remarkable lor accuracy 
in measuring wind speeds, 
the National Oceanic and At- 
mospheric Administration's 
i NOAA) CO- Heterodyne LI- 
DA R incorporates an osciJta.' 



Modular LITE lyittnis mount on SpaceJab enhanced M DM Pallet 



Megal I dar occupies Former large-scale opt Ics tell lab. 



tor reference beam which 
permits Doppler measure- 
ments of air currents tOto30 
Km away, even if Ihe air Is al- 
most perfectly clear. 

JDAR In Space Tech- 
nology Experiment (LITE), 
scheduled tor Shuttle flight In 
1993. will lay technological 
groundwork for space-based 
LIDAR probes to be used on 
Space Station Freedom. 



NOAA Doppler UDAR. 



SPACE- BORNE UDAR 



SHUftfcJ 

TEIESL OPE pmiq AO Sat 
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Special Report: Managing America's Nuclear Waste 



NEW YORK, NY— One hun- 
dred nuclear reactors in 30 
states produce 18 percent of 
America’s electricity — otter- 
ing emissions-tree power, bui 
not withoul the specter ol en- 
vironmental damage due to 
nuclear waste. Nuotear 
weapons plants also produce 
highly radioactive byproducts 
that threaten Earth's re- 
sources unless properly de- 
posed ol. 

The Department ot Energy 
is responding to I he urgent 
need for nuclear waste con- 
tainment with a 3-part solu- 
tion that would isolate spent 
reactor fuel and oilier terms 

ot radioactive material. 

DOE'S Integrated Waste 
Management System 
(IWM5) would collect radio- 
active products at a Mom- 



SPENT FUEL TRUCKING CASK 



[ram|»fi cak craih-worthlnesi InwIwsSO-mphmll^ofu with con- 
crete harrier [below J. Steel forms- bash of c Aik design ( above f. 



rail casks. These huge cylin- 
ders currently undergoing 
tests have 6- lo 8-in. -thick 
walls made or various types 
of shielding material such as 
lead, steel or depleted uranh 
um Spent fuel rods are 
placed inside $iee! inner cavi- 
ties and surrounded by the 
shielding material Tests wilt 
certily the casks ability to 
withstand sudden drops, 
high-speed collisions and fire 
without a radiation release. 

The third phase of IWM$ 
consists of a permanent geo- 
logic repository. Studies are 
currently assessing the suit- 
ability of Yucca Mountain, 
Nevada— 100 miles north- 
west of Las Vegas on the 
Nevada Test Site— as the 
permanent resting place for 
Ihe more lhan 40,000 metric 
ions of waste that nuclear 
plants are expected to pro- 
duce by ihe year 2000. 

Yucca Mountain has sev- 
eral features considered 
crucial to successful waste 
storage, including extremely 



dry formations of a rock mate- 
rial called luff DOE sclent 
lists conclude (hat the lull 
would (rap radionuclides that 
manage so escape in whal lit- 
tle ground water is al the site. 
Measurements indicate the 
water table is 1 700 ft. below 
the underground facility, and 
that it would lake ground wa- 
ter a I Yucca Mountain from 
3400 to 6300 years to travel 1 
mile, The nearest discharge 
point is 30 miles away in Ihe 
Amargosa Desert Rock for- 
mations in the Yucca Moun- 
tain region are considered 
seismic ally suable. 

Following these evalua- 
tion^ and presidential ap- 
proval, the underground 
waste repository would re- 
semble a typical mining oper- 
alion, with support buildings, 
ventilation shafts and admin- 
istration facilities. Yucca 
Mountain s ullimaie fate 
would be left to ihe eons, 
however, when DOE techni- 
cians backfill and seal the 
f i lied storage caverns T o 



torad Retrievable Storage 
facility, where Iha wa£te-“ 
normally in the form of spent 
reactor fuel rod assemblies 
’—would be stored temporar- 
ily, then packaged for trans- 
port inside massive truck and 



The nation ! nuclear wastes 
would pc permanently scored in 
dry, geologic*! I ly stable Yucca 
Mountain \ above). Spent 
fuel (right | would bt lower ed 
Into rcccpiactei (below). 
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SCIENCE 



BY TIM COLE 



Will Earth Become Another Venus? 




I HE climate-altering 
consequences of the 
greenhouse effect 
— the surface warming that 
results when excess at mo- 
spheric pollutants trap the 
Sun's heat— have raised real 
fears for the health uf planet 
Earth. 



One scenario: By the year 
£100, a 3 n C increase in tem- 
perature could raise sea 
levels 100 ft And ultimate- 
ly — eons from now — we 
could transform this won- 
drous planet into a lifeless, 
cloud-enshrouded Venus, 
our sister planet that devel- 
oped much like Earth, yet 
succumbed to a runaway 
greenhouse effect. Venus is 
of an identical size and mass 
to Earth — but with an atmo- 
spheric pressure !)0 times 
greater. The planet's surface 
temperature approaches 
F and carbon dioxide 



forms the principal constitu- 
ent to the Venusian atmo- 



sphere, with a potent 
fraction of sulfuric acid at 
higher altitude*. 

Significantly,, scientists I 
met in Antarctica a year ago 
were beginning to detect sul- 
furic acid droplets during 
Lheir studies of ozone deple- 
tion in Earth 1 * Antarctic 



stratosphere — an early 
warning sign‘d 



Distinct possibilities 

Planetary scientists are fo- 
cusing now attention on the 
second planet from the Sun, 
trying to analyze the me- 
chanics of a massive green- 
house effect. In one case* 
Dr*, .lames Kasting, Tom 
Ackerman and .tames Pollack 
at NASA's Ames Research 
Center are looking into the 
possibility that a “wet” 
greenhouse theory {see illus- 
tration) completely dried Ve- 
nus's oceans. Proximity to 
the Sun, they theorize, 
caused #0 percent of the phm- 
et's oceans to evaporate. 
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Orw i he nry for why Venus It so dry j A wet greenhouse effect 



The sh L-EEle depl oye-d spacecraft Magellan arct across surface of Ve- 
nn^ in synthet ic aperture radar penetrating the pJflnet s cloud layer. 



Car hun dioxide and vv liter 
via pur t hu s ft i rnn.N I V enu h V 
principal atmospheric con- 
tent, Ultraviolet light broke 
atmospheric water vapor 
into hydrogen ami oxygen. 
The hydrogen escaped, fur- 
ther I h inning VemisV fragile 
jm dec live cloud huUndary 
am I lading to the complete 
destruction of what lift le 
< K ean Venus had left. 

Could a massive green- 
house effect — the kind that 
forever altered Venus — In- 
1 1 u f 1 1 i c a t ffi here V M agpl l u n 
may find the answer. Ameri- 



ca"* latent Venus probe 
build* on LLS. Pioneer Vmps 
atld Soviet Venera mission*. 
The difference" A unique 
synthetic apert tire radar will 
permit wide-area topogra- 
phic Housing of surface eleva- 
tion,* Lc? within 5tl meters. A 
high data rote of 266.wxi bits 
per second— compared to 
only 1200 bits jkt JMfffmd for 
earlier spacecraft— will al- 
low com put ej-s on Earth tii 
simulate the kind of accurate 
radar imagery that could 
only be obtained using a 
much larger ant eunu. Magel- 



lan s antenna— only U.7 me- 
ters across— will, in fact, 
simulate a radar antenna 
hundreds of meters across. 
During the 37.2-miiiute data- 
acquisition phase of each or- 
bit on Magellan's 24tf-day 
mission, Lbe synthetic aper- 
ture radar will emit several 
thousand pulses of ratlin en- 
ergy a second. The pulses 
will penetrate Venus's cloud 
layer in a 2n-k Hornet er-wide 
swath, then bounce back to 
the orbiting spacecraft, fur 
processing and transmission. 
Magellan will map up to ftl) 
percent of the planet's sur- 
face and will acquire more 
data than ail previous plane- 
tary expeditions combined. 

The principal output will 
be geologic data on wind and 
water erosion, volcunmm, 
plate tectonics, surface fis- 
sures, rifts and faulting. Un- 
derstanding Venus's surface 
characteristics is crucial to 
finding out about l he planet's 
climatology — and perhaps 
the fate of planet Earth, 

Science and politics 

Having Lhus embarked on a 
discussion of global climatic 
change, it's appropriate to 
explore solutions to what 
may be the greatest danger 
of our limes. 

Helen Ingram of the Uriah 
Center for Studios in Public 
Policy at the University of 
Arizona, presented a compel- 
ling treatise at this year's 
annual meeting of the 
American Association for the 
Advancement of Science on 
the policy implications of cli- 
mate change. Her conclu- 
sion; Real efforts won’t be 
made until climate change 
becomes part of Lhe political 
agenda, and that won't hap- 
pen until some of the dire 
consequences of the green^ 
house effect truly hit home. 
Ingram reports: “Such grave 
results can be envisioned a* 

f PkiViV titn\ hi JnTrJf 1 JJl 
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DESERVES A TOUCH OF 'GLASS. 



The Symbols at Pride ood Prestige 




BtSidca protecting ittd beoutityma yon r 

Mitcrah. a steeto Undid G tax* finis n reduces 
surface friction tor added fuel economy 



Presenting the Liquid Glass Total Appearance System. 

There's nothing like the exhilaration of seeing your prized auto, boat or 
plane gleaming with a glass-like, satin-smooth glow One tha! turns 
heads while turning away the elements. And now because of a startling 
breakthrough in appearance chemical technology, you can apply this 
‘showroom' brilliance in minutes-and enjoy its benefits year 'round. 

Chemical cross-linking...the nucleus of our system. 

Unlike other finishing families, the Liquid Glass System works because 
each highly-refined product chemically bonds with the next. The concept 
is simple. The resulls-simpiy spectacular. All five products are perfectly 
safe tor use an Ciearcoaled surfaces, and help retard acid rain and hard 
water spotting. When used together as a Total Appearance System, they 
cross-link to give you maximum protection and beauty. 




On fibetgtass boats. Lrqurd GJsii Pte-Cteatw 
prepares the surface forLtqutd tJIa mb by 
ctwiTTk*tty removing i eft water hmxs, 
oxidized paint, etc. erttbov* damaging the 

gefcoMt. 






Pour on our Liquid Glass Wash Concentrate, Pre-Cleaner and Polish/ 
Finish today-and see how their dazzling glow retlects on you. Then 
rejuvenate your leather, vinyl and rubber with our Connoisseur’s Choice' 
duo-the miracle cross-linked mixtures with Mink Oil. But don’t wait. 
Once you experience a touch of Glass, you'll never settle for less. 

Call now, toll free: 1-800-546-5307 for the 
name of your nearest Liquid Glass Products 
Distributor. In N.J., call (201) 387-6755. 

LIQUID GLASS ENTERPRISES. INC. 

P.O BOX 1 1 70 , Teafieck, NJ 07666 USA 



1 W U»kI EafninNn ^ am pngri* Ci» ■■ i ' ih uo a ntptma r lkfi-j GJmi « 








FILTERS 



SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 
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t h e inundation of coastal Eireas, loss of 
wetlands, deforestation, more frequent 
extremes of floods and droughts, intru- 
sion of saltwater into freshwater rivers, 
bays unci aquifers, loss (if prime agricul- 
tural lands, damage to recreational 
amenities and increased skin cancers. M 

Will we let it gel that bad? Ingram ar- 
gues that finding a place on the political 
agenda requires feasible solutions, such 
as a cut in chlorofluorocarbon^ , the en- 
couragement of fuel and water conser- 
vation, the development of drought- 
resistant plants and reforestation. More 
radical solutions may be in order if cli- 
mate planning fails to become part of 
our political derision making. 

In the end, the real solution will be 
greenhouse -effect awareness, a wide- 
spread consciousness that even small 
emissions of atmospheric pollution can 
threaten life on Earth. 

Listening to Atlantis 

As wo go to press, MngMan is sched- 
uled for launch sometime between April 
128 and May 27 aboard Space Shuttle A f- 
lands. Vou may be able to hear A tlan* 
tin's astronauts communicate w\ith 
NASA ground controllers before, dur- 
ing a nd ufte r l h e lau i ic h by dial ing I -900- 
9CW-NASA, Sponsored by the National 
Sf *a Le Sori ety (922 F smnsy I van la A vc , , 
S-E-, Washington, D.C. 20003), this 
Dial- A -Shuttle service carries a toll 
charge of $2 for the first minute, -15 
cents for each additional minute. 

Thinking Robots 

Two recent, developments have helf>erJ 
to speed the creation of intelligent 
robots— machines that can adapt to 
changing conditions and environments. 
The innovations merge neural network 
computer processing with traditional 
robotic actual ion. 

INFANT is one example. It stands 
for Interacting Networks Forming 
Adaptive Neural Topographies, a neu- 
ral robot created by Dr. Michael Kiiper* 
stein of Neurogen Laboratories, 
Kuper&tein relied m our knowledge of 
the brain to design a machine that will 
walk on uneven terrain, grasp unfamil- 
iar objects and recognize, visual, audi- 
tory or tactile patterns. 

The human brain processes informa- 
tion by gradually strengthening neural 
connections, or synapses, between neu- 
rotransmi tiers and neuroreceptory 
Learning results when permanent 
changes— called long-term potentia- 
tion — take place in the brain, strength- 
ening the synapses between neurons. 
Neural networks mimic the processing 
architecture of the human bruin by rec- 
ognizing and, retaining subtly altered 
patterns 

Building smaller, more powerful neu- 
ral networks may result from new infor- 



mation recently advanced by scientists 
at the University of California, Irvine, 
that will help computer designers un- 
de rslartd how the brain processes infor- 
mation. 

Dr. Gary Lynch, professor of psycho- 
biology, recently discovered the inter- 
action of two types of neural receptors 
that act as a kind of memory switch. 

Space University 

NASA recognizes the troublesome 
prospect of losing many of its profes- 
sionals to retirement. The agency has 
instituted "expert” computer systems 
Ld siphon off some of the knowledge ac- 
cumulated when an individual com- 
pletes nearly u lifetime of space studies. 

Hnw can we resupply the talent pool 
at NASA's numerous research facili- 
ties? One way to train future space pro- 
fessionals may be through the recently 
established International Space Uni- 
versity, which graduated 1CM members 
of its 198H riasw tat summer at MIT. 

JSl f 1989 will be conducted at Univer- 
sity Louts Pasteur in Strasbourg, 
France. Young people from 20 coun- 
tries, including the Peopled Republic of 
China, the Soviet Union and the United 
States, will convene to discuss re- 
sources and space manufacturing, satel- 
lite applications, space business, life 
sciences and other important space is- 
sues. Last year's class designed an in- 
ternational lunar base. 

More information about 1SU can be 
obtained from headquarters, 636 Bea- 
con Si^ h Suite 201-202, Boston, MA 
omh t (617) 247-1987. 

Teaching Microscope 

Idea! for classrooms nr museums, the 
newly developed WenLz-Scape has an 
enlarged eyepiece to give a lot of people 
a chance in view microscope sink- prepa- 
rations. After reviewing the device at 
this year's A A AS meeting, 1 give it high 
marks for durability, easy 1-knob focus 
and magnification (to 500X). It's a great 
way to introduce young people to the 
microworld. Contact Budd WenU Pro- 
ductions, 8619 Skyline Blvii, Oakland, 
C A MS 11,(41 6) 53 1 - 1214 . PM 




The WentiE-ScQp* mlCHHCOpe for group 
viewing illtfe preparations and other objects 
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CAR CLINIC 



BY MIKE ALLEN 



Taken To The Cleaners 




IT Plymouth 

Voyager mn^ rough 
[lately, and every- 
body I've talked In seems to 
think (he 6-cylinder engine's 
fuel injectors are dirty. Fve 
tried switching io ultra pre- 
mium fuel, and several in- 
the- tank cleaners, but that 
didn't he! p. The dealer says 
the injectors have to he re- 
f dated, that two of them are 
almost impossible to reach, 
anti he wants $ 10003 

riSCAH HKPKKIi 
CHICAGO, IL 

I'd be really certain that the 
mjectors are the culprit— look 
at the high -voltage side of the 
ignition system, like plug a, 
wires and the t ap. The EGR 
could be the culprit. too. 

Replacement may not he 



necessary — there are several 
methods of cleaning injectors 
without removing them from 
the car. For example, 3Af 
makes a disposable injector 
cleaner, intended far the pro- 
fessional mechanic, hut you 
could wse ti yourself Other 
systems now available use a 
pressurized tank to force sol- 
vent into the injectors, so 
you'll haw io find a met home 
equipped to handle the job. 
Your detiler knows how to do 
this, and the cost should he 50 
bucks or less. The solvents 
used in these cleaners are 
much too corrosive to just add 
to the fuel, m they may he ef- 
fective when the in-tank 
cleaners aren't. 

/ blanched a little at that 
SI 000 repair bill, so I pur- 
sued the matter. Chrysler in- 




Ring Around i mp 

The Fiiter 

You've fu$t changed your oil filter, 
and lightened if (he requisite '-i 
lu rn You start 1 he eng me io chec k 
for leaks, and sure enough 1 here's a steady ram of drips perco- 
lating from around the base oi the filter. Now you ve got to mop 
up (he oil that's coaling the filter before you can even think 
about turning >1 tighter Which doesn't help— you've even put a 
filler wrench onto the thing, IPs really tight, 
and you're trying to figure out if you have 
enough oil to make it to Ihe nearest last- 
tube franchise 

Before you do that* look at the 
old filler. and check Ihe dirty oil 
that's in the drain pan. II the 
O-ring is missing from Ihe old 
filter, and it s noi rn the oil 
dram pan, where can it be 7 

Very simple, it’s 
trapped in between 
the new Filler and 
the engine, is prob- 
ably all wrinkled up, 
and you'll have to 
unscrew the new 
filter, remove Ihe 
wrinkled O-ring. 
and replace the fitter 
(o seal things up. 




forms me that the injectors 
have recently dropped from 
$ 150 to $69-^ each— which 
should bring down the cost of 
replacement if necessary. La- 
bor should be less than. 2 
hours, and Chrysler also re- 
minded me that the warranty 
extends to 5 years; 5 0,000 
miles on any emissions -con- 
trol part — and that includes 
the injector^ 

Oil's Swell 

At 2±!,IHK3 miles L switched 
my Della Mini- Motor Hnmt* 
to ci 5W-H0 synthetic. The 
400-fu.Tn. Chevy engine, 
which had never used any ap- 
preciable amount of oil. 
started to consume oil to the 
tune rjf -|<>n mdes/quart. At 
c.hf end of a 4tKM)-mile vaca- 
tion trip. I switched hack to 
regular mineral oil — and the 
engine still uses u quart ev- 
ery 400 miles. This is very 
annoying. 

LARRY BARTH 
HEBRON, ND 

Some synthetic oils haw dif- 
ferent seal -swell characteris- 
tics than mineral oils. Ail oils 
moke rubber seals and gas- 
kets swell slightly, and that 
Usually isn 't a problem - - in 
fact, it helps compensate for 
wear. 

Synthetics arc usually very 
low viscosity, the reduced 
friction accounting for their 
fuel saving reputation. The 
thinner oil manages to find 
more cracks to teak through, 
because / know of plenty of en - 
gines that started to leak 
when changed aver to syn- 
thetics. Usually these are en- 
gines with lots of mites on 
them before the changeover, 
and probably have a few mi- 
nor leaks already. 

So— why does your engine 
still consume so much miner- 
al oif now that youve 
changed back f Engineers at 
Mobil assn re me tha f Mobil 1 , 
their synthetic , h as sim ila r 



seal -swell characteristics to 
mineral oils. The synthetic 
you used may not have. A 
slightly greater amount of 
seat swelling might even re 
duce same leaks— but the 
shrinking after the change 
back to mineral oil would re ■ 
verse that. 

If the missing oil is leaking 
externally , you It probably 
have to replace ihe rubber* 
and -cork valve cover gaskets 
ieasy.t, the intake manifold 
gasket f not-so-easy), and the 
front and rear main seals 
i hard ) . If the oil is leaking in - 
ternally and being burned , 
fry replacing the valve stem 
seals {noUso -easy, hut still 
possible without removing 
the heath I. 

Still using oil ? VouW^of 
mice g u r d e.tp is to niri ng Vyl - 
tnder wall troubles, and 
you T ll have to tear it down . A n 
engine with leaky valiv stem 
seals or guides will usually 
smoke most noticeably at idle . 
while leaking rings will gen - 
erate more smoke under 
heavy load. 

Knock, Knock 

I jusl bought a 1BH4 (Chrysler 
Daytona, If I burn regular 
gas, which Ihe owner's man- 
ual sav.s my car i? supposed 
to, the engine knocks- badly 
on acceleration. 1 fount! this 
out at the firat fillup after 1 
purchased the car. I'm not in 
a mood to pay 4r.i cents per 
gallon extra for premium. 
The dealer says, “they all do 
that/ 1 and Pm stuck* 

Ml JliTON I. .AW HE Si r: 
TtlBEKA, Kis 

/ assume, of course, that the 
dealer has checked the tim- 
ing, installed plugs of the 
correct heat range, and other- 
wise mode s un? the car is cor- 
rectly in spec. 

Chrysler TSB 11 03 84. 
which you might bring to his 
a Heuthn, details the installa- 
tion of Driveability Package 
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BIKE INNER nJfiE 



CAR 

CARE 

TIP 



Putting On The Pressure 

Here, accordirrgio John Baiguyoi Sanford. Maine, is 
how 10 make (and use) a lesling u nil to determine if a 
radiator teak is the reason tor coolant loss, Sure, you 
can pressurize the system by bringing the motor up to 
temperature, but ihen you II have to crawl all around 
and under a hoi motor 

You'll need an air pump, a bicycle inner tube and a coupteol hose clamps Drain 
the radiator and disconnect radiator hoses. If you collect I he coolant in a dean 
container, there's no reason not to reuse ii afterward. Cut the inner tube lo a size 
lhat allows you to attach its ends to the radiator mlel and oullet nozzles. Use hose 
damps. Fill the radiator with water Put on the Filer cap, and connect the air pump 
to th e valve of the i n neri ube . Start pum ping . It the radiator is 1 ea king , pressu re ox* 
eried by Ihe a i r pu mp w ill fo rce water \ rom the spot , pinpoint ing the dam a g e Su re, 
a commercial leak detector works, but Ihis method is great (or checking junkyard 
specials before you 
spend any money, 

Alter you've found 
ihe teak, you'll have 
10 remove the rad ia- 
lor and lake it fbf re- 
pair If the radiator is 
okay, Lry Ihe same 
(rick on me engine 
side, watching for 
leaks in the heater 
core, thermostat 
housing, and water 
pump and hoses. 
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(PIN 4293900) It includes a Vacuum 
Reducer Valve (PtN 4275688} r which in- 
stalls in the air cleaner. This should cure 
the spark knack. 

If this mod was already made before 
you bough t the car, and everyth ing else is 
correct, the dealer is partly right— name 
of them do that, and you're- going to have 
to pay the prem ium price. 

Feu might try retarding the static tim- 
ing back three to five degrees, but the 
lowered mileage might make up more 
than the difference m the cost of the pre- 
mium fuel, 

Long, Hard, Oily Days 

After a rlay of long, hard driving the air 
filter of my 79 ,000- mite 1979 Sunbird. 
with 231-ctK-m. V£ engine, becomes 
soaked with oil — especially after an 
hour or two on the expressway. This 
happened right after I had an oi l and-fil- 
ter change. Since then Fve replaced the 
PCV valve, all the associated hoses, and 
the PCV filter in the air cleaner. I am 
wondering if u defective oil filter the 
cause, since some oil filters contain 
valves to control oil flow. 

TOBY RAJJLOFK 
CLEVELAND, OH 

Indeed, some oil filters do contain inter- 
nal pressure relief calves, to bypass oil if 
the filter becomes dirty enough to reduce 
oil flow. This is not you r problem . 

Older engines lend fo get more crank* 
case blowby as the rings and value 
guides wear, Normally* the PCV system 



returns this blowby to the air cleaner, 
where it's sucked into the cylinders and 
burned. But eventually there's more ua- 
por, in the form of combust ion gases and 
oil vapor r than the system can control. 
My guess is that the last oil change 
was ton lighter -grade, multi viscosity oil. 
The lighter fractions (5W and IQWt are 
more likely to boil off at high engine 
temps, which is what is happening on 
these longer, high-speed trips. The ail 
i?apor tecondemes m the air cleaner as it 
cools off. 

Usually, the PC V fU ter soaks up the oil 
vapor, but your engine is generating 
more than this small filter can handle . 

What can you do? Try changing back 
fo 20W -40. or even to a straight JO or 40 
grade during ihe warm weather. 

Still oily? A cylinder leakdown test 
should tell whether the excess blowby 
comes from fFe valve guides or the rings. 
I fit is the guides, you may be able to fix it 
with a simple valve job, 

If it's the rings, and you don't want in 
da a major engine rebuild .you might get 
by fora white by ranting the. PCV line 
into a sealed 1- or 2-quart tank on the 
firewall, and then venting that tank to 
the air cleaner. This will let the oil tapir 
cool off and condense in the tank^and 
not in your air cleaner. 

S imply discard the oil in the tank r and 
ca re fully monitor the oil level in the 
crankcase. Otherwise, you'd have to live 
With iL or rearing the engine, which is the 
best solution 

tPlcttw ium W JS) 




Advanced 
Way to 



Water 



^Introducing 
the Mazda MX-6 
with four-wheel 
steering. 
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Give Your CAR The 
)rmance Of A Lifetime 



REGANE* PREMIUM ? WITH 40 TIMES THE 
CONCENTRATION OF ORDINARY GAS TREATMENTS 



A driving performance worthy of applause, It's what 
you 11 gel e&enf tiine you pour in Regan e Premium Gas 
Treatment. 

With 40 time* the amctntntliQn ol most other gas 
treatments, Regan e Premium thoroughly cleans 
your entire fuel system. Reduces your need for 
expensive high-octane gasolines. Helps elim- 
inate knocking, pinging, and diesel ing up 
lo 1?0Q miles. And* keeps your car run- 
ning like a fine-tuned instrument. 

So before you pour in a weaker 
gas treatment, or pour out a lot of 
money for a tune-up, try pouring 
in Regan e Premium. 

For the performance of 
a lifetime — every 

lime you drive, — 



Another Quality Product of the 
Penmoil Products Company. 
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Front-Drive Dilemma 

When J owned rear- wheel-drive cars f 
knew exactly how the front and rear 
wheel bearings were lubricated and 
when any |>eriodte maintenance was re* 
q wired. Now that I own front-wheel- 
dri ve ears I haven't a clue. I’ve read the 
owner’s manual from front to back. 

Please shed some light on how these 
bearings are lubricated and when and if 
any periodic maintenance is required. 

LOUIS 15. VEkUEZJk 
tilLtTNA, LA 

Without any exceptions that I know of, 
ail modern find cars use seated bearings 
that can % skouldn 'land don't need to he 
repacked or adjusted And by and large, 
they’re good for at least 100,000 miles 
— or 100 miles or so after you ricochet off 
a curb hard enough . 

Rmr wheel hearings on fwd cars arc 
generally aery similar to front wheel 
bearings on rwdears, with toner and 
outer rollers , replaceable seals, an ad- 
justment nut and cotter pin. Like their 
counterparts on the front, they should he 
serviced every ISflOO io30j000 miles . or 
whenever you remove the disc or drum 
for servicing the brakes The shop man- 
ual gives specific intervals and proce- 
dures, You'll feel right at home. 

Ram-Tough Ride 

I recently purchased a customized 
Dodge Ram Van. It came with LT195/75 
RI5 tires. The instructions in the own- 
er's manual and un the door pillar .state 
that the inflation pressures should be 40 
psi for the front and 50 psi fur the rear 
This makes the van ride as rough as the 
devil 1 have noted that oven large full- 
size vans only have tires that require ib 
psi* Can I reduce the pressures to im- 
prove the ride? JOHN DE FIELDS 

COLOMA.MI 

The LT designation in the tire size 
stands for Light Truck, meaning they 
were engineered fur high load carrying 
ability and superlang wear. Safi ride 
was not a consideration . 

I suspect that if you look at those van 
tires that specify 35 psi, vau lt find that 
they carry a F designation, which is for 
passenger cars. These will have better 
rule because of the carcass construction 
as weft as the lowered pressures . P -des - 
ignation tires are standard equipment 
on many vans and pickups. 

Don't reduce the LT tire pressures be- 
low the recommended mines— yuu'll see 
accelerated wear, degraded handling 
and possibly even sudden failure be - 

DO YOU HAVE A CAR PROBLEM? 

Jnjf frxi M rif ahrtfti it. Send yertrqmrttHan if) 
CtirChmc, f\ *p wlti r ,1/ rfA fitttr*, Hr*? 5-Tth St., 

jVVfl 1 York, NT White tetter* cannot ht 

anmrrwt [^rciU/f jyivAtrmx that firr affirm/ 
iff trrr.^f triflht discuxMcd in fAr eti/umft. 



cause of the increased heat generated by 
internal friction. 

If you really need to improve the ride, 
simply change to a P -construction tire of 
appropriate s He and load range , 

Shaft Drive 

My 78 Catalina has 136,00 miles un the 
original engine, with no mechanical 
work ever having been done. Compres- 
sion testing by three different mechan- 
ics has shown different pressures every 
time. The individual cylinders are al- 
ways within a fe w psi uf each other, but 
the average ba_s varied as much as 25 
psi! I think these guys are setting me up 
fur a shafting. JUttM tikOOkhk 

SPRtKGFIELDvMA 

Compression lest figures will vary from 
compression tester to tester, mechanic to 
mechanic and day to day , It’s important 
that the throttle be held unde open, not 
just pmpped slightly often with a screw- 
driver, Even the barometric pressure 
will affect readings, with low-pressure 
da ys giving slightly lower nu mhers . The 
state of the battery and starter motor are 
a factor — the faster the motor spins, the 
higher the reading. 

But all-m-alL what counts mostly is 
the difference between individual cylin- 
ders. ami you seem to be fine there. If you 
wen* being set up, it would be easy to 
make one or two cylinders come up 
short. W 



SERVICE TIPS 

■ Some '86 Rangers and Broncos 
may exhibit rough idle high-speed 
misfire because of a chafed No. 2 
sparkplug wire, which could be 
caused by incorrect routing and or a 
missing anliabrasion sleeve, accord- 
ing to Ford TSB 07-4-1 9. 

■ Owners of 83- 06 Buiok Sky- 
hawks, 85-86 Somersets and 86 
Skylarks may experience a popping 
noise when their ears are going over 
large bumps. H's caused by I ho strut 
Shield rubbing on I he spring, Bulck 
TSB 86 -3' 14 suggests using the soft- 
er 07 shield, P N 22533136. 

■ Cadillac suggests that the bolt fas^ 
tening the air conditioner's evapora- 
tor block fitting should not bo 
tightened io more ihan the specified 
12 ft. -lbs. More torque could cause 
the fitting lo crack. TSB A7-77-1 

■ 1 985-87 Maximas with manual 
transmissions that are bard to shift 
may develop a pinhole and leakage 
of hydraulic fluid from a brazed fitting 
on ihe clutch master cylinder lube., A 
new assembly, equipped with a rub- 
ber insulator at the joint should bo 
installed to correct ihe condition, ac- 
cording to Nissan TSB 07-095. 




Introducing 
the Mazda MX-6 
with four-wheel 
steering. 



wjjda Mot'* iX ivn-fk 
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Mazda innovation 
produces the world's first 
speed-sensing four-wheel 
steering system. 



CONTROL UNtT. 
gives signals to tn -r _ 
Stepper motor to 
control reaMo-tmnt 
storing angfe 



SPEED SENSORS 
monitor speed 
and send data to 
cpntroiunit. 



STEERING ANGLE 
TRANSFER SHAFT 
rotates the gears in 

phase Control system 
to coordinate from 
and rear wheels 



Imagine yourself on an undulating, serpentine 
ribbon of road. Now imagine driving it in a car 
engineered with the world's first speed-sensing 
four-wheel steering system: the turbocharged 
Mazda MX-64WS. An automobile so advanced 
in its handling capabilities, you may think it's 
in synch with your every thought. 

Simply put, the connection between you, the 
car, and the road is significantly heightened. 



because this exclusive Mazda innovation enables 
all four wheels to steer. Above 22 mph, the rear 
wheels steer in the same direction as the front 
wheels for exceptionally quick response in S-curves 
or lane changes. And that unsettling body motion 
youti normally feel during these maneuvers is 
reduced. In its place, a comfortable feeling of 
confidence and control. 

Below 22 mph, the rear wheels steer in the 



t 190 ? W-it'Uy VOtt* 01 ir,i. In.; 









REAR WHEELS: take their cues from 
front 5teenng angle and speed fo turn up 
to 5 degrees in either direction, 



POWER C'nmfRmGwr- 



CONTROl VALVE applies 

p/ESsZSp from the power 
steering pump ft> control 
rear steering angle. 



the war wheels with hydraulic 
pressure from control valve. 



opposite direction of the front wheels to provide 
increased maneuverability for situations 
such as U-turns and parallel parking. 

The turbocharged Mazda MX-6 
4WS. It takes handling precision, con- 
trol and performance to levels that can 
only be described as "exhilarating." And more 
importantly, raises your personal driving enjoy 
ment to a level even beyond. 





OUTDOORS 



BY JOE 5KORUPA 



Go Fishing, Young Man 






into Lhs blood stream) behind 
my ear and preparing to head 
offshore for the peak of sail - 
fish season. 

The morning after 

A* 6 am, I received ;i wakeup 
| call and crawled out of beef 
with all the energy of a man 
encased in lead. My mouth 
way filled with sand and my 
head as stuffy as a watl- 



H UR NEW President, 
George W*d ker B ush p 
didn't actually say, 
M Let's get into Lhe fishing 
mode, voting men and wom- 
en/' Not in so many weil-cho- 
yen words. 

But deeds speak louder 
than wards* Atlantic salmon 
fishing in Maine. Surf casting 
in Palm Beach, Bone flailing 
in the Keys. Bass Fishing in 
Alabama. Our main man in 
Washington is a fishing ma- 
chine. 1 wouldn't he sur- 
prised to learn that plans are 
in the works far a new addi- 
tion to the President's 
official transportation fleet 
— Center Console One. 

Because of the President's 
love of the fishing mode, and 
the media attention drawn to 
It. the coining decade will be 
known as the era of lhe an- 
gler or the fishing 'Mb. At 
least that's the way I prefer 
lo interpret the tea leaves. 
So w ithin d ays of the Bush in ■ 
a figuration, I was in Palm 
Beach placing a Transderrn 
Heap patch (an antiseasick< 
ness adhesive disc that grad- 
ually releases scopolamine 



Grady-WTilte s Innovative Marlin 20 hangs out with the big boys and gets a double hook up. 



mounted trophy. No, I didn't 
misbehave the night before, 
I was experiencing the nor- 
mal aide: effects of the Trans- 
derm Scup patch. 

If you've never used this 
popular d nig (scopolamine is 
a powerful belladonna alka- 
loid}* you Ve in for a treat. In 
addition to grogginess and 
dry mouth, other entertain- 
ing side effects are blurred 
vision, disorientation, dizzi- 
ness, itchy eyes and, after 
three days, Lbe effective du- 
ration of one patch, possible 
hallucinations anil memory 
disturbances. 

Some people might think 
it's easier to just say no. But 
many old suits, who should 
have earned their sea legs 
years ago, are devoted users. 

“Anybody can get sea- 
sick says Mark Travis, our 
captain and game-fish guide. 
TVI never gotten sick until 
one lime 1 was about 100 
miles out in the Gulf of Mexi- 
co for a 3-day fishing trip. 
The very first day 1 got sick 
as a dog and it stayed with me 
throughout, the trip. I was so 
miserable that if there was a 
gun on board, Pd have put a 
bullet in my head. Ever since 
then. I've worn the patch/ 



Jupiter and beyond 

We headed out of Lake 
Worth Inlet into the face of a 
norther blowing 3- to 5-fL. 
waves, with an occasional G- 
footer thrown in for good 
measure. Our destination 
was about 2(1 miles north, op- 
posite the Jupiter InlcL We 
ran html into Lbe chop fur the 
first 40 minutes and experi- 
enced ideal conditions to test 
the rough - water ride of one 
of the most innovative new 
boats on the market, Grady- 
White y big fishing machine, 
the Marlin 28. 

Unlike a vast, majority of 
2d- to 35- ft. offshore boats, 
the Marlin 28 is designed for 
a specific power package 
— twin VG outboards. No 
compromises were made to 
accommodate in board or 
slenidrive propulsion sys- 
tems, which means this isn't 
just a generic walkaround 
fishing hull scaled up from a 
smaller version and fitted 
with outboard brackets. 

No, the Marlin 28 is unique 
because its power system 
was known (estimated at 800 
to 840 pounds} and as each 
component of the boat was 
added, such as cabin, fuel 

(Pivtist' tarn tujpOj/e JO) 
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WHY BUY A NEW CAR 
WHEN YOU DON’T HAVE TO? 




Tufoil 



You’ve seen the price of new Cars...lhey 
go up fr^ery year! Cars get flimsier .. 
prices get higher... It never seems lu end. 
There are lotH of reasons ta keep that nice 
car of yours on the road as long as pos- 
sible 

Wow ft's easy to make your engine run 
better, last longer. Just add TUF OIL to 
the cr&fikcrv: o You don't have iq shake 
ihe container or add an engine flush . Just 
pour I In end drive away 
Ydlx throttle will get silky smooth ac- 
celeration wil Improve. One customer 
said has car *takes qM like a scared >&bb*r |S 
TLI FOIL works wonders for all kncwn en- 
gine oils. IE's, actually slipperier than 
Tefbn^ (according to a famous US 
goveiment laboratory.) 

You'l get astonishingly last starts on 
cold mornings with both diesels and gas 
engines The Canadian government 
tested TUFOIL at it's cold regions lab. 
They showed faster cranking and sig- 
nificant fuel savings with TUFOIL 
E keep getting telephone calls from 
owners of very expensive German 
diesels wanting to buy stock in our com- 
pany. They say iheir diesels are ac- 
celerating tike nothing they've ever seen 
before One said hedoesn'thave to down 
shsft any more on an annoying, hiH in his 
area 

Your car can have morn power like 
[hat too 

What about additives that claim to be 
one time treatments thatf will last the life of 
an engine? WeU, I’ve been following the 
scientific literature on lubrication for a very 
long time. As far as I know, there isn't a 
shred of scientific evidence for such a 
claim So don't believe hi 



USE 

AND YOUR ENGINE 
WILL LAST... AND 
LAST.. .AND LAST! 




TRY ONE B OZ BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1 000 MILES 
If you don't notice quieter-smoother 
operation, Quicker starting, snappy ac- 
celeration .Just send us proof of purchase 
with a note describing (he year and make 
□I your car. We'll refund your money inrv 
modiately- 

Send for TUFOIL leday and prove to 
yourself the amazing increase in your 
car's performance Fill n the coupon 
today or cal TOLL-FREE any time, 24 
hours a day 

1 - 800 - 922 - 0075 . 

fin New Jersey, cats i0i-8?$ 8110.} 






StAy fa fate Mrttk yo*t% c4-\/ 

Engines fast longer wth TUFOIL. Oor 
1 97S- 476 T*Bird is new et 190.000 miles 
and purring. 

A bunch of customers' cars have now 
passed' 250,000 mites. 

Several moniha ago. a nee man I'd 
never seen before walked Into my office, 
big smile on his lace, sat dwm end said. 
Would you believe 3*0,000 mites on a 
Tufoil engine?* He went on to rave about 
how well his engine has been funning all 
these years. I couldn't gel a word in 
edgewise, 

ll made me very ptoud 

Recently, a truck driver called in with 
over 1 ,000 DOG mites on a dtessfl using 
TUFOIL - Wowl 

A customer from Vermont added 10% 
TUFOIL to his sticky mechanical trans- 
mission. called in and said he couldn't 
befi&va |... l ShitlT-g ii, like slicing butter 
nowl 1 , he sajd 

SAAB owners are writing letters praising 
TUFOIL iin their *MNE3 J magazine. They 
report spectacular improvements in their 
engines and transmissions! 

Don't forgot I TUFOIL te the result of 
over 15 years of research and develop- 
ment. The U S government has 
awarded us 6 patents so far so have 
Germany, England, France and Canada 

No other lubricant bvb r. ccmm cause. 

One customer pot it nicety when he said, 
'You can hear ft., you can feel HI' 

PS-Our loyal customers wrote this ad 
lot us. Its full of their comments I 



FREE Products based cm TUF . lacnnchiogy. Chscfc 
one wllh each order cH t bottle® or ■ quart. C hack 2 ter each 
gallon order. Values range from S3. 90 Id $B 95 

□ TUFOIL Gun-C&at — Super rusi iittubiM. unoglh. aclicn 

□ TUFOIL CofflpU-Lubft — Low dSCMMty for C&mptiler 
mechflrtiarns 

P TUFOIL Lighinirig Grease ~ Easily sheared rjr^aae kH 
instrument 

□ TUFOIL Lubil-S — General purpose, household use 
lubricant 

FREE brochures 

□ 30 GueaEiorrsJ'ArisweTS about TUFCNL 

□ ,r Fun wiin Superconductors' 1 — we're tending itiai field 
loot 

&** NASA T*ch Bridi Iikt tathnrcal s 
m* 1 MJ and IMS. 

* lfil FhtfMfWlk:*, Inc. 

f I UO*’ !h pq 1 U nl ta luwm 
T£#L&¥* nmru rtJ CHiOrni 

tVKHP *>*0 TM 

Li -5 Pfrt htau i, ■ t 
hM fm ITJilTJ 

vi f<iwi *w a muft 

i-jtml-. ia.wri 







rush my TUFOIL ardor: 

□ ONE 6 or. bqflie (real one car lor 

$14.25 i.p:ua $3.50 shipping end 
handling!. See money deck 
guarantee. 

Li TWO B oz bellies . (real two cars 
lor $25.E>Q ijplus $4 00 shipping 
and handling) SAVE $fi.00 

□ ONE Ouirt Mile - meet 4 an 

fw (plu* $4 00 ihippmg 

and handling! 

□ ONE GALLON heal 1G cars for 

$1 75,00 (plus $6 00 shipping and 
Handling ) 

We ship within days! 

*Mr Phi feifigle bMlJe pt-Lc BIG SAVINGS 



■ Fluoramics, Inc. p«*> 

103 Please ol Avenue 
Upper Saddle River, NJ. OMSS 

My chock nr imwiay Pfd*r 5 la • nddPWl 

Chirge my credit card 

□ Amfrprnu □ yoatotCifd Li Visa 
Cud Hn 



Ejip Data 

Signaluiv 
Haffifl 



Addrotu 

C% — 



UPS 



. Zip . 



IHJ rpoktarrUi odd 9% Hfe* C mi] QfenvCRahk: 

Cali tv Iht mim -d Hir Canadlori i 






Oil I POORS rCiiiit in wwt firm pf, \gt. 2S) 

tanks, galley, helm, bait weds and so 
forth, closely approximated weight dis- 
tribution? could be set. The result of this 
innovative approach, plus the hauls 
yacht-3ike> 32-ft. 7-in, overall length 
(which includes integrated outboard 
bracket and bow pulpit) and If I- ft, 7-in. 
beam, takes the walkaruund offshore 
fisherman concept to a new level 

The gang s all here 

Finding our fishing spot wasn't hard. 
About 50 charter boats were already 
there. Another 50 showed up before the 
day was through. It was a friendly gath- 
ering about 3 miles offshore with much 
trolling, kite flying (for airborne bait 
presentation) and backing down (on 
hooked fish) taking place in a relatively 
small but productive area of water. 

It's always tough to describe how a 
boat rides through rollers, especially if 
it’s well-designed. It’s much easier 
when the hull dogs IL up on plane or 
bangs hard on reentry or throws water 
in your face. 

The Marlin 28, of course, did none of 
these things. Our test boat came 
equipped with twin 225-hp, VB Yamaha 
Excels (approximately 80 0 pounds h 
These torquey, high-tech engines 
popped the boat on plane within a few 



seconds. Top speed with the Yamaha 
engines is in excess of 45 mph, but we 
never pounded out anything beyond 40 
mph, and e von this only briefly., 

Although wind and water conditions 
dictated how fast we could comfortably 
run r the Martin 28 kept pace with all the 
Ryboa and Merritts and custom sport- 
fishermen that joined us un our morning 
run out ofSaUffah Marina. 

The Marlin 28 rides light enough to 
leap at the touch of the throttles, but has 
heft en ough (TOM pounds of dry w eigh t) 
to slice through rollers without riding 
up and then banging down with a jolt. 
Spray was a problem only for boats run- 
ning alongside us and a little aft. Like all 
Grady- Whites, the Marlin 28 is a champ 
at deflection. 

Taking the bait 

Wo were running live goggle eyes (bait- 
fish worth their ■weight in gold during 
sailfish season) and had two hits before 
lunch. The first one just toyed with the 
bait — batting it with its bill and then 
holding it loosely in its mouth. This isn't 
the ideal situation to set a hook, but I 
tried anyway— three hard, rod-bending 
tugs. No luck- Bait and fish were gone. 
The second hiL was more lively. EL 
tonk the bait hard, sq I quickly seL the 
hook. In an instant, the sail leaped into 



the air like an acrobat, spinning and 
twisting in spectacular gyrations. At 
about 100 ft out, it looked like a solid 4- 
fuoler, approximately 4010 45 pounds, 

The first run was away from the boat. 
Then it rati to port. Both maneuvers 
forced the reel to sing at Lop speed. The 
sail's final run was directly at the boat, 1 
reeled in line like mad, but was only 
fighting the drag. Sensing the line go 
slack, the fish shot nut of the water, spit 
out the hook and waved its tail in our 
faces. It was gone, as easy as that. 

Unfortunately* a storm front was 
brewing on shore and dosed in after 
lunch. Lightning forced us to make an 
early getaway. Given sufficient reason 
to open up the throttles , we ran on top of 
the waves without getting beaten up 
anti amuked the big charter boats hack 
to the marina. 

The outboard advantage 

With downtime on my hands, I took the 
opportunity to crawl through the boat 
and ponder the question: Why out- 
boards? For years offshore owners 
opted for inboard power because of fuel 
economy and long engine life. Accessi- 
bility for service and boat speed (slowed 
by weight of the heavy blocks) were sac- 
rificed, but w r ere considered a small 
price to pay. 
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Honda automobiles and motorcycles 
have won a reputation for engineering 
excellence that extends from the high- 
way and the racecourse to your own 
backyard. 

The Honda riding mower, for 
instance. Its efficient Overhead Valve 
engine is mid-mounted to permit stabil- 
ity and maneuverability far superior to 
typical rear-engine mowers. 

The Honda HT3813 lawn tractor 
meets the challenges of extensive yard 
care with liquid-cooled, twin-cylinder 
power Plus, Honda’s exdnsive Mechan- 
ical Autodutch Transmission (MAT™), 
allows dutch-free gearshifting. 

To make a leisurely drive df mowing 
your lawn, visit your Honda Riding 
Mower or Lawn Tractor Dealer. Ask 
about conven ient financing and Hondas 
2-year limited warranty. Fbr the nearest 
dealer, check die 
Yellow Pages or call 
the number below 



1 * 800 - 426-1101 

F?ir -.iiuniun pr rfromidce iad mMv. m rrromnefld jhl rr*d Lk ■pnfb pjnnl 
Ih-i'mIt lifriruJnic r'-or Ihirila hiprr l^piipw^l C UK H™1» four Pm . |«r 




Out boards. however, have come a 
long way in the post few years, notably 
trendsetting Yamaha engines, and 
Grady- White decided it was time to cap- 
italize on their inherent advantages 
Especially, with a boat designed to ap- 
peal to fishermen trading up from small- 
er rigt^ (The Marlin 28 measures just 28 
ft. from bow to aft bulkhead and it 
comes with an unyacht dike price, about 
303,000 without engines 3 
The Marlin 28V integrated outboard 
bracket, which moves the engines well 
out of the fisherman’ll way r is a function- 
al and stylish design element. <The cap- 
tain of a custom Rybo, the Cadillac of 
youth Florida, radioed us at sea to say, 
"Hey. is that Lhe new Grady White? 
J Ust wanted tts say youVe looking real 
gcmd out here."} It also permits the on- 
ginew to tilt completely out of the water 
for corrosion protection and incorpo- 
rates a swim platform for accessibility. 
The alt bulkhead has an integrated, 
40-gallon livewdl with a raw-water 
pump that kept our goggle eyes alive 
and kicking for three days, Jt also has a 
transom door for pulling in the big ones. 

L ike all Grady -Whites, the Marlin 
liS'sbO-sq.-fL cockpit is a masterpiece of 
design. Leaning fishermen are support- 
ed at nnidthigh by 2fl-in.-high gunwales 
and anchored by teak toe rails. There 



are many superb features* such as 7t>- 
gallon fish box, bait-rigging station, 
built- in tackle boxes and more. Equally 
well designed are lhe helm and cabin, 
which is a true ovemighter with 6 ft. 0 
in, headroom and two large double 
bert hs (one under the helm). 

But several superlatives should be 
saved for the Marlin 28'& fundamental 
construction. Every joint is beautifully 
finished, all hard ware SB through bolted^ 
piano hinges are used for each vertical 
hatch and about $1000 nf fnam is inject- 
ed between the hull and inner liner, 
w hich adds strength as well as flotation. 
Construction values like these enable 
Grady- Whites to maintain their high re- 
sale value for years. 

Catch and release 

The morning of the second day dawned 
whth the norther blowing a few knots 
stronger. We headed aut into 5- to 7- 
footers, with the occasional eight 
thrown in for good measure. Not a prob- 
lem fur the Marlin 28. 

Due to the windy conditions fewer 
boats converged on our productive spot r 
so we had more mom to maneuver. But 
we could only run three lines, instead of 
four* because they quickly entangled in 
the blustery wind. 

Not long after we arrived, I had a sail 



on line and set the hook. It flew into Lhe 
air and performed a stunning full gainer 
with a three-quarter twist (I gave it a 
10), The fish then headed for the bottom 
and made its final run straight at the 
boat. It spit out the hook with a flourish 
and. much like yesterd ays a imilar-H teed 
fish, it was gone. 

Before 1 could get depressed, a differ- 
ent reel begun to sing. A 10-puUnd dol- 
phin fish I'nuihimahi], was attracted Ln 
our bait by all the commotion. 1 1 hit the 
goggle eye hard and 1 set the hook deep. 
This time, despite a number of hard 
runs, including two at the boat h the fish 
was mine. I brought the fish up to the 
boat's aide, considered its dollar value 
back at the dock far a moment, and then 
released it to swim nff tn freedom. 

This marked the end of my President 
Bush-inspired fishing advent u re r be- 
cause. like the day before, t he storm 
clouds rolled in and it began raining cats 
and dug!?. We hung around for a while 
and then decided to call it an early day. 

But [ learned two importaiit things on 
this trip. The first is that President 
Rush's fishing mode has something go- 
ing for it and 1 intend to get more into it 
in the 1 future. And second, if the Presi- 
dent is looking for a good candidate to 
become Offshore Fisherman One, the 
Marlin 28 Ls an ideal choice, m 
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INSIDE DETROIT 



BY JIM DUNNE 



The Slick New Look Of Saturn 




ITYLING of GftTs 
1991 Saturn sedan is 
I different from the 
usual GM model, as reflected 
in the spy photograph at 
right. But even as unusual as 
this prototype looks, further 
nuances are in store. 

When Saturn hits the 
showroom* in the fall of 1090, 
shoppers will see more glass, 
and a number of other depar- 
tures from GM's styling tr^n 



diUons. The windshield 
almost wraps around to the 
door opening in the produce 
lion car, a design touch that’s 
hidden in this prototype by a 
false fitting on the wind- 
shield post. 

A similar disguise is used 
at the rear where most of 
the backlite is cu vered by an 
angular cap. 



Saturn will mix and match 



steel and plastic body panels 
to an extent that has never 



been done before. Body 
pieces that lie in a mostly hot 
iiontal position will be made 
of steel— ilemn like the hood 
and roof. Vertical panels, 
like the doors and fenders, 
will be plastic. 

Power for the new car will 
come from two variations ufa 
new 1.9-liter aluminum en- 



gine with steEd cylinder lin- 
ers, The basic version will be 
a standard overhead-cam 



valvetratn* while the high- 
perfmmnance edition will use 
twin cams and 16 valves. 




Though regularly exposed \n spy pfvdTCtf r Saturn may stJU have styling surprises foe ha I WO debut. 



Cool New 

Marquis 

A prfitntype 1991 Mercury 
Grand Marquis is part of a 
fleet of cars undergoing en- 
gine cooling tests at Ford's 
proving grounds in Dear- 
born. Note in the photo that 
the front third of the car has 
the styling of a 1991 car, 
while Che rear two-thirds is 
straight 1989 produoiion 
sheetmelaL 

The use of the hybrid 1289 
lets. Mercury test the cooling 
efficiency of the new front 
end, well before the Lime 



when complete prototype 
bodies become available, 

Jn this prototype, Mercury 
is testing Ford's no w -i G- 
liter V8 engine, the power- 
plant that will shew up in the 



turn. Next year the last of 
GM's undej-ske E-body cars 
will get more bulk, and offer 
more prestigious size to the 
luxury coupe buyer. 

The 1990 Toronado will be 





De vetopfnent mule reveab Mercury i plan fo# 1 Grand Marqutv 



199U Lincoln Town Car this 
fall. As for the 1901 styling of 
the Marquis, the chrome 
bumpers are gone, replaced 
by plastic types, ami head' 
lights are formed shapes 
with composite lenses. Note 
the low hood line and soft, 
Taurus- 1 ike edges in the 
body panel styling. 

Toronado 
Bulks Up 

Two years ago it was Eldor- 
ado. This year it’s Riviera. 
Soon it will be Toronarlo's 



longer from bumper to 
bumper, and add some sheet- 
tneta l to l he rear q uarter 
panel. The result will be a car 
that appears, from the rear, 
more like the Toronadus of 
old, instead of the tail-be- 
twcen-lbe-legs shape that 
was intrmluLed in 1985. 

The quarter pane! on the 
1990 will stretch at least 6 in, 
more to the rear, and the tail- 
lights will he split in two sec- 
tions instead of forming one 
ribbon across the back, 

i PlniJif? hini ttj iHTtp* ri±) 
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SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 



RICH TASTE 
AT V2 THE TAR 



h iriij, "nir", ft A mq. niGflni? -iv [>m derail a l*v \ fC inathrul 




INSIDE Dt, i BtOIT ■ ( ‘tr/tf {tiff rtf /'mm jhuj* .{jt 



The car has huskier appearance at the 
front, as well. though the hi tlders head- 
lights and grooved bumper will be car- 
ried over frum the current edition. 

Dodge Trucks 
— And Jeeps 

Dodge plans to bolster its truck division 
by offering more variations iis the pick- 
up an ri Utility Vehicle d laws over the next 
two years. 

In addition to the newly introduced 
and exclusive Dakota pickup convert- 
ible, Dodge will add a dub cab to its Da- 
kota lineup (his fall 



Then, In 15*91, Dodge will offer its 
uWrl Version of the new Jeep ZJ , an Up- 
date on the Jeep Cherokee. (Jeep will 
hIsej offer a. ZA f and continue to build the 
Cherokee alongside the new utility 
truck for a couple mure years. I 
The light truck market has grown 
faster than the sedan market in the past 
five years, and Bodge wants to be at the 
forefront of new Vehicles coming in the 
next few years. With Ford and CM 
bringing out 4 -door versions of their 
compact sport. ‘utility vehicles in 1991, 
Dodge will remain competitive. 

Later, when higher performance ver- 






ORDINARY 
pcnpip 

EXTRAORDINARY 

RESULTS. 

Results that comt from a cnndi- 
tioning Furniture Rcfinisher 
that nourishes as ft rvfmi&hc*. 

The ordinary periom Ellen 
Whitehead, software designer. 
The extraordinary rctult: Well* 
just look iit this drefiser. 

41 Form by V Condition* 
ing Furniture Rt fin- 
;hrr helped me dress 
up my dresser/ 1 

Ellen told us/Tve 
always treasured my antique 
drc*^r. And For mby'i Condition 
ing Furniture Retinisher helped 
me bring back its beauty." 

it’s the on ly refin ish ing product 
that uen i ly dissolves awav the old 
varnish, lacquer or shellac, then 
condition* to help 
prevent drying 
and cracking for 
lasting beauty All 
without stripping 
or sanding- 

Fortunately, you 
too can pci great 
results with all 
Forrnby r s products. 
Nn one has a more 



complete rchmshhig system to miike 
wood care easier 

"Iis Iciif n more and receive our free 
book ht, "Form by 'is Sec rets of Sue* 
ccssful Rehntsbmg/ write thr 
Formb v V W;sr k shop, Ol he Rranch + 
MS ]dt>S4 Let our 3- general ions of 
wemhI care expertise help you spruce 
up vour wood, 



Ci i ""■Mii'-i" St Sk 




slona are built for ChrysleFs prestige 
sedans and sports cars, you can look fur 
overhead cams and 4- valve cylinder 
head s. 

Form-Fitting Mufflers 

That's what you may be ordering as a re^ 
placement on yullr 1990-model aiitumu- 
biie. Muffler manufacturers like AP 
Parts of Toledo have come up With 
prettied steel mufflers of angular forms 
that lit the shape of the underside uf the 
car more closely. They even fit into 
small nooks and crannies where oval 
mufflers would never fit. 

One design is shaped like a slice of pie 
—triangular and about 4 in. thick. 

Insiders claim that at least six 1990 
models, including the Lincoln Town Car 
and Jeep Cherokee, will have the new- 
type mu filer. In those cases, the shape 
is rectangular. 

The new muffler has a lot of advan- 
tages fur AP that the customer never 
sees. It takes half as many parts to 
assemble^ no baffles or end caps to put 
together— and requires one^slxth the 
n u mber of ussem bly operations. 

Driveline Decisions 

Forget about advanced techniques like 
turbocharging, supercharging or multi- 
valve nr variable valve. The big derision 
in engine development in the coming 
yean will be front-wheel drive versus 
rear drive — or more precisely, north/ 
south versus east/ west engine layouts. 

Chrysler is planning to straddle the 
fence by building a chassis that will fit 
both front- and rear-drive cars. That 
means a fore-aft engine layout in place 
of the transverse alignment Chrysler 
now favors. 

Ford ik firmly committed to rear 
drive for its bigger cars and models like 
MusLang and ThumlerhirfL 

CM will keep rear drive for big CadiL 
lacs, Caprices and a 1992 Ruick Head- 
master, 

Meanwhile, CorvetLe* Camaro and 
Firebird will stick with putting power 
ein the road through the rear axle* 

What does it all have to do with en- 
gine development? Rear drive gives 
more space for installing engines than 4 
cylinders h and allows additional room 
for optional transmissions. 1 f you 
haven't followed the prestige car trends 
in recent months, you’ve missed the en- 
dorsement the Japanese have given to 
rear-drive models. The new Infinite and 
Lexus cars are driven through the rear 
wheels, following the tradition uf all the 
important European luxury /sports 
models. 

From id l the e v idence , it appears t bat 
rear- wheel drive is the trend of the fu- 
ture for she better (more expensive) 
ears* thanks to its “enhancement of 
the d riving experience. Pi Wd 
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EOPLE WRITE TO PENNZOIL 

Straight answers front the automotive experts. 




Two-Cycle Homework 

Q. I am a student doing a consumer 
report for my chemistry class. I 
would like to know the chemical 
difference between water-cooled, 
and air-cooled two-cycle engine 
lubricants. 

C.G m Providence, NC 

A^ Oils designed for water-cooled 
two-q^de engines, such as PcnnzoiP 
Premium Outboard 2- Cycle Oil, 
contain additives called ash less dis- 
persants. These additives are free 
of metallic ash compounds. High- 
quality outboard oils a re labelled 
NMMATOW U r \ 

On the other hand, Fennzoir 
2-Cycle Oil for Air-Cooled Engines, 
is properly formulated for air-cooled 
application, and contains calcium 
detergents. This type of oil is referred 
loss "Tow ash oil" in many owner's 
manuals. 

Due to the different operating 
temperatures and conditions of 
Water-Cooled and air-cooled two- 
cycle engines, different additives are 
required for maximum engine 
protection. 

Now, Voyagei 

Q, 1 have an ‘88 Plymouth Voyager 
with a V-6 engine, which now has 
S30G miles on it. Recently, when 
changing my oil, I founds thick, 
white deposit on the filler cap, and 
inside the valve cover. The oil looked 
normal . Can you explain what 
happened? 

F.W., Burlington* l A 




By Don Johnson 



Viet President. Product E ngi timing 
PeunzoB Products Company 



A, The white deposit is an emulsion, 
caused by moisture accumulation in 
the cooler areas of your engine. This 
can be caused by excessive short trip 
drivingr a thermostat which is stuck 
open* or a plugged PCV valve. If 
none of these appear to be the cause, 
arrange for a qualified mechanic to 
check fur a Coolant teak. 

Detergents In Pennzui! 

Q. Fm writing to ask about your 
[GW-30and 10W-10 motor oils. 

Do these nils contain detergents? 
There's no mention of detergents on 
the bottles 

M.H., Williamston, SC 

A. Yes. They both contain detergent 
additives. All Pennzoil Motor Oils 
exceed the highest performance lev- 
els, as established by the American 
Petroleum Institute (A PI). 



Racing Oil For A Regular Car 

Q, Do you think lor normal driving, 
a racing oil would be beneficial, and 
worth the added expense? 

E.D., Penryville, MO 

A, No, I don’t believe lhal it would 
be beneficial tor you to switch to a 
racing oil for your vehicle. Racing oils 
are designed for the lubrication of 
h igh ’per forma nee co m peti t ton en - 
gines, Many contain special additives 
that make the oil compatible with a 
variety of com petition fuels such as 
methanol and nitrome thane 

EDITOR'S COMMENT 

Selecring the proper two-cyde oil is a 
critical factor in maximizing engine 
life. Using an oil designed for air- 
cooled engines in an outboard 
(water-cooled) engine, can result in 
spark plug fouling, port plugging 
and piston seizure. Using an out- 
board oil in an air-cooled engine can 
cause piston ring sticking in heavy 
duty service No single oilcan doit 
all So be sure to follow the engine 
m a nu fad u rcr's recom me nd ation p 
and use the proper oil in each 
application. 

WE RE OPEN TO QUESTIONS 
about motor oils, lubricants and engines, 
However, you can toil us <i j kw things, 
too. Maybe you'll discolored something 
irtout motor oils tir lubricants. Or you 
have a special reason for being a Pcnnzod 
fan. We would like to hear from you. 

Write to: Don Johnson, Pennzod Products 
Company, PO. Box 2967, Houston, TX 
77252-2967, 
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BY BILL HARTFORD 




Wagon Lode 

I F YOU love to drive, 
(love io practice your 
lata on the long and 
winding road* but have lo 
make fin with one, prac- 
tical car* you've gul a 
growing number of 
choicer in an over- 
looked category. 

It's the wagon. 

Quite accurately, 
"sports has replaced 
"station 14 us the word for 
downing these vehicles. They 
are derived from some o f the 
world's best European 
h ports sedans, and cumpn>- 
mise little in the way of |ter- 
Formunce and handling. So, 
don't be too quick to fall for 
those fashionable utej*. 4x4s 
and vary. They'll haul, but 
you'll never again experience 
the feeling of really fundin'. 

Peugeot 405 

The newest wagon — Sports- 
wagon. as Peugeot calls 
it — IS the -Id5_ The difference 
between two versions— the 
DL and ft is in degree uf luxu- 
ry and number of pow er op- 
tions. Both fwd models 
mount the 1. 9-liter lift-tap. 
fuel-injected, overhead-cam 
Four, and offer 5-speed or 
4-speed automatic. 

Standard equipment for 
the DL is impressive, even 
though it's the base model: 
air conditioning, Clarion 
sound system and power an- 
tenna. central door locking, 
roof rails, 4 -wheel disc 
brakes and M icheli n all-sea- 
son steel-belted radial^ On 
sale this summer, the front- 
wheel -drive 405 wagons 



Peugeot 405 sportswagan., 
In DL ar>d S trim, goes 
on ule this month. 




should he priced between 
£15,000 and £20 H im 

For the higher sticker on 
the ft model, the seats are up 
graded to leather and are 
wired for heat, the wheels go 
to light alloy, windows get 
power operation, dual re- 
mote mirrors get power and 
heal ^ and for long tri ps eru ise 
control Lakes over for ynur 
right Font — or the left. if 
you've ever sought relief in 
that contorted, unsafe way. 

Peugeot's esteemed rear- 
whee E-drive 505 workhorse 
may be a cavernous wagon 
with a more conservative 
profile, bul with its lGO-hp 
inter cooled turbo Four, it 
rockets a huge pay load down 
the road. And , with indepen- 
dent suspension all around, it 
keeps its four feet squarely 
on the ground. 

Audi And BMW 

Two uf the hottest sports se- 
dans introduced during the 
past year are Audi's 80/90 
models and BMW's new 5- 
Seriea. Audi is testing a wag- 




Audl OO-’VO wagon would offer choke of iWd dr all-wheel drive. 



on version of the 80/5KJ 4-rloor 
sedans, and BMW is consid- 
ering a 5-Series wagon that 
would join its 8-Series wagon 
that's already sold in Eu- 
rope. The year-old 8-Series 
wagon, a popular choice in I - 
car European Families, isn't 
considered as having a mar- 
keting niche here, butao-Se- 
ries sport wagon may. If it’s 
KJ5t-based with a 208-hp 5LV 
liter Six, it’ll doO to 60 mph in 
8 seconds, have a top 
speed of 140 mph. 



Tried -And -True 

An automaker doesn't come 
to have ffte classic wagon 
overnight. In the ease of 
Volvo, the Swedish company 
founded in 1927, the develop- 
ment began in ISffl! with its 
first wagon, the P 210 A. The 
world really took notice w ith 
the p fi8 145 ft. The easily rec- 
ognized descendants of the 
140 Series are the current 
240 DL and GL (starting at 




BMW 5 Series would be the most ejecting w£*gon of nFt 



and be King of the Wagons. 

An Audi wagon of 80/9 ft 
designation would be no 
slouch, either. With 2. 3-liter 
Five and front- wheel drive, 
or Quattru all- wheel drive, it 
would offer superb drive- 
train with exceptionally 
smouth aerodynamics — deli- 
vering ei close to the 
sedan's 0.3 L 

For the here and now, 
though, Audi has its wagons 
En the 100/200 Series — a fwd 
lM t or sure-footed and fast 
20ft Turbo Quattro, both with 
the famous Five. 



$18 h 000j r But now outnum- 
bering the familiar oMtimers 
Eire the 740 and 76U 5-doors p 
the new shEtjje of Vulvu wag- 
ons. For W, the $21,000 val- 
uedeader is Lhe 74ft GL r w ith 
! 14-hp p 2.3-ljtcr, ohc Four. 
The hottest fs the (SS T ftiJU 
turbocharged 700 RLE. The 
interesaded turbo nets 175 bp 
and towing capacity is 8300 
pounds. 

Ant! let's not forget the ex- 
quisite, elegant Mercedes- 
Benz 300 TE. However, the 
price of entry, 50,000 U.S. 
dollars, is a wagonload, H* 
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Save Gas , Save Engine with ‘POLY’ 

GUARANTEED LOWEST PRICE (set? deialls below) 



Hk foIbnHiig IstadstH oat of Ow 
ln^« trtetiu-ndHciii| nfhw Intt- 

Th® Secret is "Poly” 

"Poly" ts short for palytctrafluoroethy- 
lerte (TF£). the slipperiest substance 
known to man. (1991 Guinns Book of 
World Records). FVLrolon Corporation, 
makers of Slick 50. invented a way to 
permanently bind this slippery chemical 
to your engine with one treatment Just 
one quart of Slick 50 can reduce engine 
friction. Increase gas mileage and horse- 
power and reduce engine operating 
temperature, causing your oil and engine 
to last longer... plus It reduces metal wear, 
defraying costly awrkiuls. 

Years of Testing and Use 
Have Proved it True! 

Slick 50 has been thoroughly tested in 
Independent laboratories and out on the 
road: 

The Maich/Aprfl 1982. p. 35 issue of 
“CHHiW Digest" magazine slated, 
“Slick 50 docs reduce engine beat and 
ordinary wear, and our informal Ltsifi 
Indicate that It will improve gas mileage 
by about 2 or 3 miles per gallon" 

One of the country's nvt mpectod 
metres Intdtntai re p orte d applying 
a powerful ultrasonic cleaning process to 
a Slick 50 treated engine and were sur 
prised at Its permanence. “We actually 
expected tiie Petroion Slick Sotfe Resin 
coating to also be removed, but later 
found It was still there-" 

TUV. a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 
50 in 1986. They found substantial 
Increases In both gas mileage and horse- 
power. Their tests showed that these 
gains were due to a reduction In friction 
The Ftodenl Aviation Adntkiittt- 
t Um lias fully accepted a similar product 
for aircraft— Slick 50 Aircraft Piston 
Engine Treatment (FAJi *33.491 This 
FAA endurance test simulated 1400 
hours of engine user. 

Hie power technology laboratory' al a 
lending Mutbweatnrn university 
stated, "Slick 50 doe Increase horse- 
power and decrease fuel consumption in 
tests done at the university.™ 

The Spue Shuttle CofauahU uses i lie 
chemical H poly“ In Its gears and bearings 
because It Is the only chemical lubricant 
which can withstand the heat and cor 
roslvc dements of Space. 

Perliaps most dramatic of all La a tor- 
ture test overseen by the Airtwwdn 
Service* Council for PmuytmtiA and 
shown on WTYE television. Three cars 
with 75,000 to 129.00 miles on them were 
treated with Slick 50. She months Eater 
the oil was drained from each vrhlde* and 
the cars driven without the oil plugs for 
about a half hour The water temperature 
never rose and the engines sustained no 
apparent damage. 




If* Emmy to Tr*at Your Engine 

A few minutes before oil and filter 
change, add the cagixK flaih jam get 

few with each order to dean out the 
engine. Let the engine idle for 5 mlnulea. 
Then drain the oil change the filter and 
add the proper amount of oil. less one 
quart Add one quart of Slick 50, drive 
for 30 minutes, and leave It In the crank 
case for at least 3,000 miles. As the engine 
operates, the oil carries the "Poly" 
between the parts where It la burnished 
Into the pores of the metal 

Only On* Treatment Neco wary 

lt h s permanent so you do it only once, 
not each time you change oil One quart 
of Slick 50 will treat all standard 4. 6 and 
8-cyiJnder gasoline and diesel engines. 

Works with Moat Oils 

Slick 50 will work with all pcbuleuni- 
bssed oils and all synthetics compatible 
with petroleum-based oils wllli the except 
don of graphite oils. However, once an 
engine is treated, you can go back to a 
graphite type if desired. 

4 Ways Slick 50 
Sava* You Money 

Your actual percentages may vary 
depending on your driving vrhidc con- 
dition. weather and geographic location, 
but no matter what your conditions. Slick 
50 can: 

1. Increase mileage 

2. Increase horsepower IsmdJ] economy 
cars and large RVs really need this) 

3. Reduce operating temperatures, thus 
Increasing the lubrication and life of 
the oil and engine. 

4 . Mini mize or eliml natc costly overhauls 
by reducing engine wear 



Up lo 90% of the engine wear on a car 
can be caused by lubrication starvation 
cars experience when first started before 
the oil begins lo tireuLale, Slick 50 can 
eliminate this problem for lei 



Slick 50 Will Hot 
Affect Your Warranty 

SUck 50 Is suspended In an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturer's engine 
warranty requirements. In addition, this 
oil carries an American Petroleum Insti- 
tute service dassliicaLlon SF-CC-CD. 

There’s No Risk with 
Our Money Back Guarantee 

Use Slick 50 for 3000 allies. If you don't 
notice an improvement In engine perfor- 
nianoc, return your Invoice with a short 
note telling why, for a prompt full 
refund— no questions asked. 

Profit from Soiling 
Slick 50 Yourootf 

Here’s an opportunity to make hand- 
some profits. Having such solid test 
results from major institutions make 
Stick 50 easier to sell than many other 
products Free dealership information Is 
sent upon request 

GUARANTEED LOWEST PRICEI 

If at time of purchase you have seen Sick 
50 advertised in a current magazine at 
a lower price, we will beat that price by 
02,00 per quart. 

For purchase or further Information 
call toll-free 1 -BO0-525-8624, eat. 6 (In 
California 1-800-233-9559] or send to: 
progressive Energy Corporation, 255 
South Bent Avenue. #B2, Dept. PM639, 
San Marcos, California 92069. 

Ye*. I warn la improve my car’s pedorniance 
a nd save my engine— rush me risk Tree. 

□ One Slick SO at £39.95 * £4. 00 shipping and 
handling. CaJir Ruid^ia add t% sun iu 

□ Give me free shipping and handling lor my 
order of 2 or more at S39.£5 each. 

□ Check D C O. D. □ V<sa / MasterCard 

Ca/dfl 

Exp Date 

Mama 



Address 

(Give str&e-l address if ptmajbJe far U PS delivery! 



City State Zip 




Frvgr&siue Energy Corporation 



255 Soush Beni Avenue. P& 2. Depl P 1-/689 
Sen Marcw, CuHtornm U2QS9 
CAUL HCm, TOLL FREE 1-fl<XLS?5-0H4 
(N CALIFORNIA, TOLL FREE 1-6»23^9&SB 
ISM Program* Gntpruy top 




OLD HOUSE RESTORATION 



BY BOB VILA 



Exterior Period Painting 




XTERIOR painting 
is- one of the mosL 
noticeable parts of 
any restoration. Because it 
has h m^ior impact on your 
hume as a whole, whether 
you're striving for historical 
accuracy or not, it fc s a subject 
that deserves a cl use 1 ooh * 
Today r many well-known 
paint companies have made 
the search for historical col- 
ors relatively easy for the 
old -house owner. There are 
some pretty impressive col- 
lections of color available 
that will please even the 
most demanding restorer. 



Taking it back 

Then? are basically two ways 
to deal with an exterior res- 
toration paint job. Por those 
who are striving to take their 
old house back to its original 
(or close to original ) state, 
scientific analysts of paint 
chips to determine the origi- 
nal colors used is a possibili- 
ty. Usually h this entails 
having chips of paint taken 
from various parts of the 
house for analysis by an ar- 
I chitectural coatings special- 
ist . H e or she cun the n ad vise 
! you on selecting paints avail- 
able today that replicate 
those originally used. 

As part of the process, doc- 
umentary research is also 
done on the property. Any 
papers, photos, newspaper 
articles, letters or other ma- 
terials that can help discern 
what the facade originally 
was colored are a great help 
in this detective work. 

Since most period homes 
were painted more than one 
color, paint samples musL be 
taken from several different 
parts of the structure. De- 
pending on the period of the 
house, this may include the 
wood siding, window trim. 



Contributing Editor Hob 
Vila is host of public televi- 
sion's "This Old House* 





Victorian exterior paln-t MJTeffici can feature dark, earthy color tones that cleariy separate parches, 
trlmworh, win Uorwi and doon from the rest of the building. 



fascia, cornices, shutters and 
so forth. 

Although paint analysis is 
often used when restoring 
museum-quality houses and 
other buildings, it n s an ex- 
pensive proposition for the 
average old-house owner. 
But if you won't settle for less 
than an original restoration 
(and have the hudget for it) 
ifa the way tci go. 

Probably, the more com- 
mon way to approach the 
past paint puzzle nf one's 
home 1$ to look for historical 
or cultural precedents By 
Ibis, l mean deciding to take 
the structure back to paint 
colors that, although they 
may not have been used nn 
your particular building, are 
historically appropriate and 
accurate for the building's 
style. 



for your historical paint job. 
Many of today's major paint 
manufacturers offer a line of 
historical paint colors. Some 
of these colors, based on orig- 
inal pai nt samples taken from 
historic buildings, are truly 
authentic. Others may be 
modified a bit to appeal to 
modern tastes. Unless you're 
striving for a museum-like 
recreation, these slight adap- 
tations in paint color 
shouldn't bother you. 

Period research shows 
that specific colors were 
more likely to be used during 
certain periods than others. 
Of course, there were no 
hard and fast rules for exteri- 
or paint color throughout his- 
tory, There was and is 
always room for an eccentric 
someone w ho may have used 

fFtea&v turn, to page 



Of course, you have to be 
familiar with the architectur- 
Btvle of your old house be- 
you can go any further 
your own. If you don't al- 
tdy know what you've got. 
afternoon of re search at 
the local library should be 
enough for you to make an 
educated guess. Unfortu- 
nately, many houses aren't 
clearly one style or another, 
but have a combination of de- 
tails of several types. But by 
studying its architectural 
characteristics, like the trim, 
roof, windows and porches, 
you should get a pretty good 
idea which style your house 
best resembles. 



Choosing colors 

Once you know what style 
your house is, it's time to see 
what colors are appropriate 



IS 
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How one air conditioner 
handled the heat in 
the toughest challenge of all 



hy 

General Chuck Yeager, USAF Rel. 
Text I ‘iff tt 



T he folks al Day & Night 
say they've got a pretty 
fine air conditioner in 
their new Reliant. Hut I don't 
believe we should Lake their 
word for it 

Sim 1 , they built it from top- 
quality materials, constructed 
the compressor valves out of 
hardened steel, the exterior 
valves from brass, the cabinet 
from galvanized steel. Then 
they checked it out and re- 
checked it out in one of the most 
sophisticated air conditioner re- 
search facilities on the planet. 

Mother Nature^ Lab 

Next, they torture-tested the 
Reliant, set, it out on the beach 
and Just left it there. That may 
seem strange bill, you see, they 
figured If it could stand ail that 
salt air, it could stand t he condi- 
tio i is in your backyard. 

One More Test 

Hut no matter how much they 
did in the iaU Day & Night’s 
engineers eon hint be really 
sure the Reliant air conditioner 
would do the job till il faced 
a real live challenge. 

It had to |mss the toughest 
challenge of all: the Yeager test 
Nothing loo fancy, just me, 
a comfortable recliner anil a 
scorching hot day See, 1 don’t 




of the Reliant air conditioner 
shows in Its operation. 



much care how it did in the 
lab if it can't take the sweat off 
mv brow 

l jet me tel I you, 1 Ye tested jets 
for the Air Force for quite some 
time and I know high tech- 
nology and good engineering 
when 1 see it. And I’m gratified 
to report that all of the quality 
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Thu mbs Up 

It's quiet (purrs like a kitten), 
efficient, dependable and built 
to last That means it'll get you 
cool and keep you < mol . Where it 
really counts, the Reliant 
proves il has the right stuff 



day^ 

night 



The right stuff 
to last. 



{f you'd tike 
to cheek out 
the perfommmrr 

rifl/ir Jfrh'mir 
fnr gourntf, 
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tlralrr. 

For the right 
air conditioner 
at ihr right 
prire] 
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INTRODUCING 

THE NEW PLYMOUTH ACCLAIM LX. 
A WORLDBEATER. 




HERE'S TO YOU, AMERICA. 0% FINANCING OR 5 500 CASH BACK 

ACCLAIM PRICING STARTS AT *9,920* 

Prefect! engm* ond pows^rom for 7 y*an or 70 P 0OD imil#i ond- agamir oul#r body r4ii1™lh rough lor 7 yean ot 100,000 mtle-T copy of iim.ted 

// / duUinaiion chongsi. ?0n ddabr tfock Sbon t*rm annual peKentog* ran Knanring far qualified feioil buyeiii Lhipugh Chryjler Oudn Qih*r rote* 





ON EVERY NEW ACCLAIM! 

LX MODEL SHOWN, S 13,T95' 

worroraty Q- rfsoW R*urkr*ni opp | r - S rlrt#r sr , [# . , 

a« il nbr« o i nn f rh of eflftfrqtt i hcreo mfi . ajj ( 



SATISFY THE CUSTOMER 









dark browns that can be appropriate for 
painting a colonial home in period col- 
ora. Interestingly enough, contrasting 
colors were sometimes u&ed for shut- 
ters. doors, window trim and sashes. 

The late Federal through Neoclassi- 
cal period is marked by the use of lots of 
white paint, often coupled with greon 
shutters. (The papular use of white on 
Greek Revival homes was supposed tp 
imitate classical marble). Houses built 
in the early Victorian era saw much use 
of pale earth tones, like grays, pinks, 
tana and yellows. It was during this 
time that the practice of using a differ- 
ent color to highlight the building be- 
gan — a way of exterior decoration that 
continued through the rest of the Vic- 
torian era. 

The late or high Victorian era — that 
time that most of us pimply refer to as- 
Victorian — is when the dark, musty or 
muddy colors seemed to prevail. The co- 
lonial revival followed and with it a re- 
turn , in the late 1 9th and early 2Uth 
century, to light pastels and, of course p 
white. 

Getting help 

Remember when choosing paint colors 
for your restoration that the sometimes 
intricate architectural details were 
meant to be shown off to their full poten- 
tial. When painting an old home, w here 
you put the paint is as important as what 
colors you choose. 

If you 1 re painting a Victorian home 
yourself, a good book to use as a guide is 
Victorian Exterior DecomtiontHom To 
Paint Your Nineteenth t -Century Ameri- 
can House Historically r by Roger W. 
Moss and Gail Caskey Winkler (Henry 
Holland Co. p New York. NY). 

If you're interested in learning more 
about creating a Painted Lady h a good 
book to check out is Daughters Of Paint- 
ed Ladies A mcrims Resplendent Vic- 
torians, by Elizabeth Pomada and 
Michael Larsen (E. P. Dutton, New 
York p NY). 

There is professional help available, 
too, when it comes to choosing a period 
palette. Your local historical society 
may know of a historical color consul- 
tant in your area. (There's also a list of 
color consultants in the back of Daugh- 
ters Of Painted Ladies.) Sometimes, a 
color consultation can he done by mail 
with Lhe use of photos — a cheaper alter- 
native than sin in-person visit. 

Whether you decide to take the exte- 
rior coloration of your house back arien- 
Lificalty to ilg original colors or 
historically to its correct period, make 
sure you can live with the resultant cob 
or scheme. Understand your own cuiur 
preferences before you begin, so not 
only will you be proud of the finished re- 
sult* hut comfortable living within its 
walls. m 



OLD HOUSE RESTORATI ON 1 f "l I fi tf ti Wtf fm I ■ ■ J HI iff .fo‘ t 

color t ha L differs greatly From the nurm. 

Remember, too, that exterior paint mi- 
nes may include a regional statement. 

By this, I mean there are somet imes dif- 
ferent interpretation^ of period colors 
bused on the part of t he country you live 
in. For example, I've seen Victorian col- 
ors interpreted differently in New En- 
gland than they are in San Francisco. 

The former may treat the exterior in a 
rather subdued way u Idle the latter, 
the so-called Painted Ladies, use 
bright, almost psychedelic colors to en- 
hance the period del ail r if there r-truc- 
turos, 



Keeping this in mind, 1 can give some 
generalities on what cnlorw were likely 
to bo used for different-style houses. 
I )ne of the host collections I've seen of 
rolonkl (Mint colors is the Martin-Sen- 
ourUfj. (C level and, Ohio) Williamsburg 
paint collection. Historical research 
done on some structures in this colonial 
capital found that many of the houses 
were painted more than one coiur, rath- 
er than the common w hite must of the 
homes in this era were assumed to be. 

In addition to white, you'll find vari- 
ous shades of gold and tans* yellow ed 
green, grays and blues, and reds and 



BEFORE YOU DO HOME WO 
DO YOUR HOMEWORK 



Firm and organize your home 
improvements before you plunge 
into them. Get help from ORTHO, the 
most Jai(w]edgt*iiblf j sniirce in the 
\ justness ORTHO has just added two 
new titles,//™. 1 to Ridtti Addi-turns 
and Bout to Design & Remodel 
Children}; Rooms, to ;m impressive 
do il yourself list that includes the 



famous Home httftnnx’ment Ency 
clnpedia (more than UOOjOOO copies 
sold!), You’] I find over 30 easy- to-use, 
informative ORTHO How-Tb titles at 
ynur tkvnrite retail store 
Fbra free catalog on the complete 
Ubnirv of ORTHO ROOKS. write: 
i who Information Services,!* ). Box 
5041 Depu D 6, San Raman.CA 94583. 
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InlTOduceycorsdf to 
aWKTJET and in Induce 
yourself tn living. Smooth, 
comfortable cruisin' liir one rir 
two. The powerful, Hrut " engine 
easily achieves speeds up b 1 41 1 
mph. And WETJET is designed 
In pet yi m there and hjik saEvk 
Get acquainted with yt mr 
nearest WETJLTT dealer, or 
contact WETJKT for more 

informal bn. 

TOTJET INTEKWTlfKM, LTD. 
23 Wash burnt Ave. 

Paynesvilk, MN 56362-1647 
612-243-331] 
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Your A.R.A, rental store can help whittle that 
big project down to^our size 

Before you call a contractor or carpenter ahum ihe projci i 
you though! was too big to handle, visit your nearby 
A H A. rental store. The rental professionals there 
can offer expert advice arid equipment. 

From cement mixers to extension 
ladders. Paini sprayers to nail gum. 

Your rental store can offer fast, 
inexpensive ways you can do 
more of the work yourself. . 
and save more money 
Check out the nearest 
A.R. A. rental store lifted In the 
yellow pages. Thai hig project 
might be just your size after all . 
once you Discover Renting! 



We rent only the very best- 



£XA 

amarcsn tentiH asadCr-Biian 

i900 ■ tarn Si me 
Mpdine. Nimois Si 266 
( 309 ) 7 & 4-£475 






DISCOUNT PRICES 
^ ON WORKSAVERS! 



_ Ju* G-hthI 1 r^lru fi 30 Rfl 

^,=4 Famous 
^ ™ - - Braflcl 



4000 
watt 

Confirm otft 
Cwief&tpr 
ft HP Tfli^insflh m 
0«e hiEu. cut won 

eIhvh. RkdJ start 
Warn J 15425. 

a.i» $399-99 
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Engines 
Lafgra.! srieclrair Thcumda 
ofi enones m s&xh. 3 ■ E3 ^ 
1 ntf uonlai arc! vertical ahaft 

5 HP W«0SI 5a hr $139.9*0 
a HP PflOHl S-J. $199.99 

10 hp *wio Sat* $239-99 

/Jirca-rj jpyJ Hill >4 mM 



Sana lot your 

FREE 

WtOQUnt Tt*Hl Fvtt 
A Eqwprftfrfll C-EP JjhXi 1 

Save 

20 to 50% 

Famous TT^ST 
Name Brands! 

Send for your Fftff JCMscouaI 

roci*. ***** aiW fqi^amanl Qatmtogi 




Narhr_^. 
Address . 
City - 



.Zip. 



Stale _ 

Nonr^ri, Key *9 q&$ 2, 

P.Q Box 1218, OurmvMe, MN 55337-GJig 



l Northern 



U L Wiml^Riwa«JH»idymenSlwp 
ORDER TOU- FREE 

1-800-533-5545 in mn ^u-bs-i-uio 







MOTORSPORTS 



BY TONY SWAN 



Des Moines Set To Stage A Street Race 




New De s Moines street course requires hp Hind durable brakes. 



ITHOUT putting too 
fine a point on it, Dos 
Mobma isn't esactly 
regarded as the crossroads of 
Weston civilization. Partic- 
ularly if your concept of 
Western civilization includes 
a lot of fun. 

Go ahead , rut! your list of 
America's top 10 urban fun 
centers. Did Dss Moines 
make the cut? As far as that 
goes, would you even be able 
to point to Des Moines on a 
North American map? 

Well, in case you can't 
quite place iL, Des Moines is 
in the middle of Iowa, and it's 
tired of its bucolic 
And that's why there s going 
to be a Greater Pck Moines 
Grand Pnx this summer 
—July 7*3, to be precise. The 
Des Moines Chamber of 
Commerce, and its Conven- 
tion and Visitors Bureau sub* 
sidiary. figure three days of 
street racing is going to do 
wonders for the way the rest 
of the world regards Iowa’s 
state capital 

The course looks like one 
that will demand more of 
horsepower and brakes than 
handling finesse, although 
; there are some significant el - 
ovation changes along the 
| way. However, the basic 
combat technique figures to 
be full throttle fol lo wed by 
maximum braking followed 
by full throttle again — like 
(I riving a cab in New York. 

This shouldn't be inter- 
preted to mean that the Des 



Moines show will produce pa- 
rades. Brake wear should 
provide plenty of excite- 
ment, for spectators and 
competitors alike. 

The racing lineup also sug- 
gests n>emarable action . The 
Sports Car Club of America 
will he Des Moines' sanction- 
ing body, and four of SCCA's 
hottest senes will be coming 
to town for the occasion 
—Trans Am, Super Vee, 
Corvette Challenge and 
Goars Racetruck Challenge. 

Each of these series pro- 
duce*) memorable racing last 
summer, and it figures to he a 
good show. If you can’t make 
the show in person, you can 
got a look at the action on 
ESFN h which will do a 
live telecast of the 
Trans Am race on 
Sunday, July 9. 

Ford FI 

It's the year of the engine in 
Formula l, with .several 
manufacturers scrambling 
for supremacy under a new’ 



i^et of eom[»etitlon rules that 
all but outlaw turbocharged 
powerplimts. 

Ford's new entry is an ex- 
ceptionally compact 75*3.5- 
liter Vb. The design and 
development of the new en- 
gine w as handled by Cos- 
wnrth, the British firm that 
ranks as FI's all-time win- 
ner, despite the recent rise of 
Honda. 

With dimensions of 20. 5 in. 
high x 23.4 in. long* 2lUi cl 
w ide, the new engine was de- 
signed for use in the new 
Benetton B 189, 

The new engine bad an im- 
pressjve first outing, propel- 
ling the Renettons of Johnny 
Hebert and Alessandro Nan- 
nini to 4th and lith places, re- 
spectively, in the Brazilian 
Grand Pidx. 

Department 
Of Statistics 

Asa mo tors ports fan, it may 
please you to know that 
you're a member of a contin- 
ually expanding group— the 



largest spectator group on 
Earth. 

According to statistics re- 
leased recently hy Goodyear, 
attendance at Hi major 
North American racing se- 
ries topped the 10-million 
mark for the first time in his- 
tory, up almost a million over 
1987, an increase of almost It) 
percent. 

( } no dy car \s a cc ou n t i n g 
took in weekend totals from 
258 events, w r hero 10,504,104 
fans pushed through the 
turnstiles. Since this was 10 
fewer events than 1987, av- 
erage attendance was up 14. 1 
percent, from 35,576 to 
40,714. 

N A St 'A K was the big wi n * 
ner ? drawing over 3 million 
for the first time in history, a 
19-pprcent increase over 
1987. it was also a whopping 
per-event increase— 104,976 
versus 88,417. 

Indy Car racing also 
turned in big numbers, with 
over 2. 1- million attendee*, 
though the percentage of in- 
j crease u ver 1987 was only 3. 5 
percent. However, even 
though an enormous chunk of 
Indy Car attendance comes 
from the Indianapolis 50th 
the per-race average did 
climb from 13(i t 8(57 lu 
141,(0). 

Formula One continues to 
be the world's favorite. Al- 
though NASCAR drew more 
fans overall, FTsper-event 
attendance figure of 158,947 
is the world’s best, and up al- 
most 8 percent over 1987. To- 
tal F 1 attendance Was just 
over 2.6 million for 16 events 
around the globe. 

Other significant draws in- 
cluded drag racing, which 
pulled in close to 2 million (1.2 
million NHRA, 5(55, (Kit) 
IHRA), IMSA b up to 5t),009 
I \wr event (14 in 1988) for the 
first lime, and SCC A Escort 
Trans Am, which bumped its 
total from 612.300 to 726.409, 
m increase of 18 percent. XM 




Compact -new Ford Formula 1 
engine, a 3. §4it& v$, ft exclusive 
to Benetton for 1 989. 
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Your father has always expected 
great things from you. 



But nol necessarily on 
Fathers Day. The one day of 
each year your Father has 
graciously accepted what- 
ever you've presented to 
him. be it a tie. a bo* of golf 
balls or a mere excuse. 

Which brings u6 10 this 
Falher's Day and an oppor- 
tunity to do something 
unprecedented 



Give him the Braun 
shaver The gilt thal wilt go 
beyond his expectations 
not only on Sunday bul will 
continue to do so 365 days 
of the year 

Quite a promise Quite a 
demonstration ot engineering. 

Mote ats thin protile. 
Designed lo fii ihe Face as 
comfortably as ihe hand 



The rubber knobs on 
ils grip aclually quia! motor 
noise as well as provide a 
firm hold. 

And its unique Foil is ullra- 
thin and plaiinum-coaied lo 
help provide a smoother, 
Closer shew 

Brauns rechargeable 
shavers even charge in an 
hour mslead of twenty-four 






and perform equally well 
with or without a cord. 

All of which have made 
Braun the best-selling Foil 
shaver in the world. 

And according to Fathers 
everywhere, the best gifL 

BRflun 

Designed to perform better 





BY STEPHEN A. BOOTH 



ELECTRONICS 



Laptops: Two For 
The Road 



with AT-levol 
power, excel lent and large 
display, rapid, capacious 
hard dis-k.^ and long-life bat- 
tery, Is a portable that — no 
small achievement — can eas* 
ily serve as your only PC . Re- 
cently, Ron Scibilia, our 
computer expert, found that 
there's much to like about 
this machine, ami not very 
much to quarrel with. 

What’s to enjoy? First off. 
the SupersPort is a power us- 
er's delight with a fast 12- 
megahertz, zero wait-state 
racehorse processor. This 
means :hat your commands 
arc exec uU*d nearly instanta- 
neously: The processor 
needn't wait for the usually 
slower memory to catch up. 
This is especially true with 
the Z^nith/Heath's speedy 
27-millisecond hard-disk 
mem ory f either 20 or 40 meg- 
abytes — good for the equiv- 
alent of either 12 r U0U or 
24,000 typed pages). The 
unit's large backlit LCD 
screen is another plus. 



MittubWirjMP-mLrwB 
a ihatp display and able 
keyboard, but lacks 
speed battery 
operation. 



WebuiK thfe hteathkft HS-2S60, IdentkaF co Zenith's iupenPort ZB6. 



offering easy-to-read, bi ne- 
on- blue characters on a 6 x 
8-in. display that resembles 
desktop units. Other high- 
end portables can, arguably, 
match the SupersPort’s pro- 
cessing power and screen. 
But no other unit, with the 
exception of Compaq's prici- 
er SLT/286, gives you the un- 
tethered utility of this model. 
Plug in the modular battery 
pack, which adds about 4 
pounds to the unit's 10 
pounds, and you have up to 4 
to 6 hours of AC-free opera- 
tion, enough for a serious ex- 
tended computing session. 

Flaws? Laptop keyboards 
have always been problemat- 
ic, and this unit's, despite a 
good typing feel, could bene- 
fit from dedicated home, 
end, page: up and PACE 
DOWN keys. These functions 
are now accessible only by 
depressing a separate func- 
tion key. All in all, though, 
this is an excellent design, 
and a good value despite a 
premium price tag; The 26- 
MR model ia $46&&, the 40- 
ME model is 35699. 

Mitsubishi's first entry 
into the laptop wars, the MP- 
28GL, is another able unit. It 
indicates that Mitsubishi is 
likely to he a ‘‘corner” in the 
laptop market— once it gets 
its act together. 



The unit's strong points 
are its fast 80286 processor, 
which runs at either 12 MHz 
with one wait-state or at 8 
MHz with zero wait-states, 
and its superb page-white 
LCD screen -1 which uses so- 
called cold-cathode back- 
lighting for either a white- 
on -black or blaek-on-white 
display. The screen is slight- 
ly larger than the Supers- 
Port's and, to this writer, 
even easier on the eyes. Key- 
board fee] on the MP-286L is 
excellent, lending itself to 
fast typing. 

But the MP-286L falls 
short of the SupersPort in 
several ways. For one thing, 
it's strictly a wa]l-bouml p 
AG-only unit — and some- 
what hefty at 16 pounds. Sec- 
ond 3 y, though an overall 
good performer, it lags 
slightly in processor speed 
because of its one w ait-state 
operation at 12 MHz, and 
loses considerably more 
ground because of its rela- 
tively sluggish ( 75-mi 31is.ee- 
ond) 2CLMB hard disk. 

Lastly, but possibly most 
important of all, iks keyboard 
suffers from awkward key 
placement. Such oft-used 
keys as those controlling cur* 
snr movements p DELETE and 
insert are undersized and 

f Ple&M tti nr fo ptttf? £8) 



0RTABLE comput- 
ers have come a long 
way in the past year, 
and twn carry ables from Ze^ 
Tilth Data Systems anti Mit- 
subishi Electronics illustrate 
just how much the gem^e ha* 
improved. 

Portables, not too Long 
ago, were either the stuff of 
dire necessity or status sym- 
bols, purchased by on-the-go 
journalists w r ho needed one, 
or fast-lanera who liked to be 
seen with one in the first- 
class cabin. 

Today portables are the 
hottest sector of the PC in- 
dustry, and for good reason. 
Advances in display, data 
storage and power consul mp^ 
tion technology have put 
aw r esome computing power 
into amazingly compact 
packages. These units, 
smaller than typewriters, 
can handle virtually any com- 
puting task that u desktop 
computer can. 

Zenith's SupersPort 286 
{a.k.a. Heathkit H-2860), 
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Accessories, See your 
Dodge Truck deafer or. For a 
free copy of our 1989 
Mopar Accessories 
Brochure, coll toil-free: 



You don't buy a truck be- 
cause you're a "stick-in-the- 
mud"! You want a truck 
because you're a fun-loving, 
hand- working, hard- playing 
kind of person . You know 
performance and value 
when you see it.. and you 
see it in genuine Mopar 










ELEC i ftOWICS ( Coi.'f'u n rti fnmt iwiijf' 

relegated to the top of the keyboard— 
too far up for an easy reach. Function 
keys are at the top of t he keyboard, too, 
.split somewhat illogically into two rows, 
with Ffl through ¥12 positioned above y i 
through vx. With its keyboard reconfi- 
gured, this could be a good unit for ushers 
who don't need great speed and battery- 
powered operation, given its reasonable 
$3995 price. 

Bufld Your Own 
Computer— We Did! 

Once upon a Lime t no self-respecting, 
self reliant he -man would dream of 
owning a store-bought piece of hi-fi 
gear. And for good reason: Dream as 
yon might, the tuner or amp of your fan- 
cy couldn't be bought. It had to he built 
from parts supplied by mail-order 
houses such as Allied, Dynacu, Knight, 
Lafayette, Tandy and Heathkit. 

Times change, and what used to be 
known as hobbyist electronics grew inLo 
consumer electronics. The volume effi- 
ciencies of mass production bumped the 
kit companies to the sidelines. Truth is, 
today you can buy just about any elec- 
tronics item for less money Lhan it would 
cost you to build it. 

But as the old saying goes, "Money 
isn't everything. 1 " Home people just like 
doing it themselves for doing's soke, and 




The HS-iatt J\$ main Circuit board comes 
preauernfcled. Ton install It and everything 
else with two Philips screwdrtvw. 



the folks at death kit understand this 
sentiment. The Benton Harbor* Michi- 
gan -based company recently renewed 
its commitment to the DIY philosophy 
with a line of top-quality home audio 
kits — tuners, amps and preamps de- 
signed by the highly regarded Harman. 1 
Kardon company. Ami realizing that 
computers are to the 1980ei what hi-fi 
was to the r tiOs and p 60s, Heath kit now is 
offering a fine of desktop and laptop 
models you can cobble yourself. 

The company's Spring *83 catalog 
boasts nearly a dozen computer kits, he- 
gi nr ing at about $ 1800. Th e select ion i n- 
eludes the portable HS-SSH50 ($2793). 




Be ?ure the blue Jlrlpe of the floppy-drive 
ribbon wire fax on She I eft when attaching It 
to the computer i main circuit board. 



Because laptops are now the hottest 
segment of the personal com puter mar- 
ket, We gladly accepted Heathkit's chal- 
lenge id build une ourselves. And 
because using a laptop without hard- 
disk storage is a little like shooting 
hoops without high ‘Lops, we opted to in- 
clude Ileathklfs 20- MB [megabyte) 
hard disk E Model H A-2W0-2, fS79). The 
hard disk is good for about 1 2,000 typed, 
double-spaced pages of copy— or about 
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First, wax your car with 
Rain Dance; Then wait 
for rain. Even if it takes 
a while. The water will 
still bead. Longer than 
with any other car wax. 
Rain Dance. 

The longest 
lasting pro- 
tection you 
can buy 



RZUfSI 



Liquid 
Car Wax 



mm 

DANCE 

PasteCarWax 



e Arm:ir All PtOUUCTS CDITXirjLiCilL Etefl D5fl ce 
tsJHvyiefbd [radEninitt af Mfnar All produce 




Before attaching the muFtiwJre LCD screen 
cable to the circuit board make sure the ca- 
bit lies flirt . This aids final assembly. 



3- million words. For $3478 and about 4 
hours of your time, you can writs a lot of 
magazines on this 10-pound marvel. 

For the records Heathidt in a division 
of Zenith Electronics— the Chicago- 
based supplier of computers to Unde 
Sam. The H 3 -2860 is identical to Ze- 
nith's highly rate 1 SupensPort 286 n re- 
viewed by Ron Scibilki earlier in this 
column. Factory assembled „ the HS- 
2860 with 20-MB drive costs $4999, For 
the money you'll save assembling it 
yourself, you can splurge on the two 
Phillips screwdrivers you'll need. 

° Assembly" is the best word to de- 
scribe the labor yen’ll exert, Heath kit 




You II perform dlagnosiki after you assem- 
bte the HS-2860. Heathkll lupplle-s the tut 
dtik . AUaw four uninterrupted houn. 



rates the job at Bkill Level 1. Neither 
soldering Iron nor oscilloscope is needed 
to build your think-tank with-a- handle. 
The main circuit board, for example, 
corner factory-assembled. Patience, 
though, is the third-hand you'll need. 

Heathkit, as usual, does a msirvelnus 
job of writing and illustrating the step- 
by-step building procedure. But the en- 
gineers aren't kidding when they urge 
you to read instructions t-h-o^r-o-u-g-h- 
by before you begin. This way, you can 
anticipate the next step, and avoid 
painting yourself into a comer. 

In all we encountered only four tough 
stepp- The first is when you install the 
3.5-in, floppy-disk drive: You muni be 



sure to connect the ribbon wire so that 
its blue stripe is on the left side, and 
then fold the ribbon cable as instructed. 

Perhaps the one operation where an 
extra hand or two would be welcome is 
when you must connect the power sup- 
ply circuit board to the main circuit 
board. Here, several items must come 
into alignment at the same time. This 
takes more dexterity than you might 
think. Because the power cables from 
the floppy -disk drive and hard-disk drive 
run between the power supply circuit 
board and the (loppy drive, they create 
a press-fit Lhat makes it difficult to ma- 
neuver t he circuit board into alignment. 
Be patient: YouT get it eventually. 

You'll meet the next hurdle w hen you 
try to connect the cables from the key- 
board and the LCD screen to the circuit 
hoard and then snap together the two 
halves of the outer cose. Gentle hands 
are a must in these situations. 

Finally, comes the diagnostics proce- 
dure. Hcathkit provides the test disks 
— you supply the time. Try to allot yuur- 
self about 4 hours without interruption. 
This is our only gripe about the other- 
wise-admirable assembly manual: 
Hcathkit ought to print a boldfaced no- 
tice regarding how long this critical 
procedure requires, so you don't start 
something you can't finish before you 
leave for Tuesday night bo wli ng. IW 
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FREEWHEELING 



BY TONY SWAN 



A Weather Option For The Co rvette 




F THE ONLY thing 
that's been keeping 
you from ordering 
your new Corvette roadster 
is the relative incompatibil- 
ity of convertibles and harsh 
weather, Chevy has a cure, 
albeit a pricey one. It’s a 
femvaduma-resin composite 
that weighs only 64 pounds 
and carries a suggested retail 
of $194*5, which works out to 
$3L 17 per pound. 

Manufactured by ASC, the 
top is sandwiched steel and 
aluminum reinforcement be- 
tween inner and outer skins, 
with resin and polyurethane 
filler. The resulting struc- 
ture is then beat-treated and 
finished off in various Cor- 
vette production body colors. 

The finished top includes 
mounting hard ware and can 
be attached without remov- 
ing the car’s tonneau cover. 
Also included are weather - 
stripping and a healed back- 
Site. 

Chevy claims the new 
hardtop, the first the compa- 
ny has offered since 1 
easily meets federal roll- 
over standards. V 

Carf licks 

If you like movies with cars 
at their centers, Hollywood 
must be tapped into your de- 
sires, because t here's a batch 
of 'em in progress. 

Two of them focus on rac- 
ing — -“Indy i 11 whose subject 
matter you can probably 
guess, and ,L Born to Run/ 1 
which takes a look at the 
Daytona 24-Hour, among 
other events. 

“Burn to Run 11 will star 
Tom Cruise, who has been 
doing some racing under the 
Paul Newman/Bob Sharp 
umbrella. 

Both racing films are due 
to go into production during 
the sum mer. 

Probably the best box of- 
fice bet is "Pink Cadillac/ 1 
with Clint Eastwood playing 




fyew liftoff hardtop for twvene roadjien Is the flirt offered fcy Owy since I $75. 



a bounty hunter and sexy 
Bernadette Peters riding 
shotgun, “Pink Cadillac" is 
due for summer release by 
Warner Brothers. 

Robin Williams will akso be 
associated with tailfins as a 
New York City car salesman 
in "Cadillac Man/' which was 
due to go into production in 
May, while another comic, 
Andrew Dice Clay, uses a 
humbler ride in “Ford Fair- 
lane." Clay plays a detective 



some time. After all, averag- 
ing 132 mph in continuous 
running for over two weeks 
isn't exactly a trophy dash. 
The logistical preparations 
alone resemble require- 
ments for a small invasion, 
and the durability demands 
are prodigious. 

Apparently no one both- 
ered to tell Fuji Heavy 
Industries about the monu- 
mental difficulties of such a 
run, though, because the Su- 



SLrtafu Legacy record run lasted IB days, averagkrhg over mph. 



unraveling a murder in the 
Los Angeles rock 'n' roll mu- 
sic community. "Ford Fair- 
lane” is in production now 
and is due for release by 20th 
Century Fox. 

Even Wall Disney is burn- 
ing rubber, wflb a comedy 
called "The Red Ferrari. 11 
The plot in this one has a 16- 
year-old girl indulging her 
longtime fantasy by renting a 
Testarossa. Watch for a fall 
release, 

Subarus 
Record Pace 

We were inclined to believe 
that Saab's 1986 speed re- 
cord for 106,000 kilometers 
was one that would stand for 



barn parent company decid- 
ed to challenge the Saab 
record with its new Legacy 
sedan. 

Using Nissan's new 5.7- 
mile Arizona Test Center 
oval, near Phoenix, Subaru 
ran three new Lurbocharged 
Legacy sedans continuously 
for just over 13 day s last Jan- 
uary, averaging 13S.73 mph 
over the 100,000- kilometer 
[62,000-mile) distance. 

The average included pit 
stops, and is the equivalent 
of crossing the ILS. more 
than 20 times. 

To paraphrase Oldsmo- 
bile, these were not your 
father’s Legacy^ — or yours, 
either. Turbo versions of the 




Legacy's 1 6- valve flat- Four 
are not yet available in the 
US. Neither are quick-fill 
37-gaUon fuel tanks. 

Other modifications in- 
cluded shorter springs (for 
reduced ride height), atiffer 
shocks, a deeper sard am (to 
reduce high-speed lift) and a 
roll cage. 

However, all these modifi- 
cations to the basic Legacy 
RS sedans fell within the rule 
structure of the Federation 
Internationale de l 1 Automo- 
bile [FI A), the international 
motorsports governing body 
which sanctioned this run, as 
well as the Saab run in 1986, 

Which means the record is, 
in fact, a record — until the 
next contender come* along. 

Radar 

Revelations 

Since microwave bombard- 
ment is colorless, odorless, 
tasteless and otherwise un- 
detectable to human senses, 
it falls into the general realm 
of spooky scientific stuff we 
don't fully understand and 
therefore accept almost 
without question. 

You've probably reflected 
on this very subject as some 
police officer .somewhere Was 
politely writing you a radar 
ticket. It's one of life's more 
helpless feelings. You're not 
at all sure you were traveling 
at the rate of speed he's scrib- 
bling onto the citation, but 
there it is, locked in and 
flashing on his radar unit's 
{PltfaSi' fm-n in ptiijz55} 
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TWO BOOSS, 
OHESOULm 



These two machines share a great deal more than 
just a name . The one on the top likes to win at the 
track. It 's the specially modified Daytona Shelby 
that posted IMSA GTU victories this year, dust- 
ing competitors like Porsche end Nissan in the 
process. The one below likes to run on the street. It's the 
Daytona Shelby you'll find at your Dodge dealer. Available over 
the counter with 174 interceded turbocharged horsepower. 
Multi-point fuel injection. Vented high capacity 4-wheel disc 
brakes. Speed rated W " tires. And a close-ratio 5-speed Getrag 
gear set So what’s the connection? Simple. At Dodge , soul- 
stirring performance is what were ail about. And whether we're 

at the races or op the m - Tiff JUf Ml COID/T 
road, we don’t hold f ITf Iff EMF jNllll 

%°L^L a f?T a OF DODGE 

Ur anyone. I £a mmm km n* gntiguM or omm* 

BUCKLE UP FOR SAFETY 





Bissell Floor Sweepers. 
Made to Follow Your 
Family’s Footsteps. 



Keep life's little messes under control, with a Bissell Floor 
Sweeper. It's great for quick clean ups, removing pet hair and 
cleaning hard-to-reach places. All with no bags, cords or 
hoses to get in your way. It's so easy to use, kids can clean 
up messes themselves. Keep your carpet and bare floors 
looking good. Follow your family’s footsteps, 
with a Bissell Floor Sweeper, 

Available at better stores everywhere. 
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FLOOR SWEEPERS 
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Burly InditstrlH Volkswagen Beetle customizing ki( drawi on late 30i Ford coupes. 



FREEWHEEL! WG \Cwttmw\iffrum pug , j .t^i 

digital repeater. It must be true, right? 

Not necessarily. Police radar is far 
from infallible, and the good folks at 
Cincinnati Microwave, manufacturer 
and purveyor of Escort radar detectors, 
want you to u nderstand j ust how fallible 
it can be. 

To accomplish this, the company has 
issued a 4-page pamphlet titled “■‘Traffic 
Radar/' which, to quote from ila state- 
ment- of intent, ''explains the principles 
and limitations of traffic radar. 1 ' 

Section headings include "How radar 
works, Types of traffic radar. Why ra- 
dar gets wrong readings, Common op- 
erator errors," and, as you might 
expect /' How radar detectors work." 

If you've had radar on your mind late^ 
ly, this illuminating little booklet is a 
good read. It could even give you some 
foundation fur a legal defense — assum- 
ing you fall into the w r rongly cited cate- 
gory, a classification that Cincinnati 
Microwave estimates to bo 30 percent uf 
all radar- based citations. The booklet is 
available freeofeharge. Just call Cincin- 
nati Microwave at (800)543-1608. 

Burly Bugs 

While the era of the Volkswagen Beetle 
La unquestionably gohe, many of the cot- 
tage industries it spawned are still alive 
and thriving. 



Burly Industries, of Mendon, Utah is 
one of them p a Volkswagen Beetle cus- 
tumizing and accessory house that 
opened its doors two years after the 
Bug's final year in the U.S. market, 
w hich was 1976. 

Uke most Rug customizers, the Bur- 
ly line is designed to make the basic YW 
look like something else The company's 
latest offering , for example , is intended 
to give your Bug the look of a '32 Ford 
Deuce Coupe, including the familiar ra- 
diator shell with its long vertical grille 
teeth. 

Since kits such as these are intended 
just for fun, it's silly to critique the au- 



thenticity of the resulting look. 

However, we were taken with the 
graceful appearance of one of the other 
Burly Bug conversions, which repli- 
cates the styling of late '30s Ford 5- win- 
dow’ coupes. 

If you've got a bent up old Bug sitting 
around somewhere, you could certainly 
do worse than this. The Burly kits are 
designed to fiL standard Bugs from 1938 
onward, although we certainly wouldn't 
recommend adulterating a restorahle 
uldie — say pre-'OOw — in this manner. 

You can send 31 to Buriy Industries, 
Box 10 n Mendon, UT 84325 fora catalog, 
additions! information and details. M 




HOWTO CONVERTPOUNDS 




TO OUNCES. 



It J s a very simple equation. Just buy £8.00 or more 
of Stanley tools, and well give you a coupon good foi a 
2-liter jug from Coleman. Free. 

You'll also set a chance to win the Ultimate Coleman 
Campsite in the Stanley Great 

Outdoors Giveaway. So enter today. 

You could end up a very happy camper. up rm * 
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AVIATION 



Power 

Revolution 

BY FRED MACKERODT, Contrlbutrng Editor 




in the center of the pistons 
transmit the power to the 
central sinusoidal earn which 
h$ part of the drive- 
shaft. The cam con- 
verts* the baek-and* 
forth motion nf the pistons 
to the rotary motion of the 
drlvtshafL The drives haft 
also powers grooved discs at 
both ends which operate 
Conventional poppet-style 
valves, 

BuL what does this have to 
do with aviation? There are 
people out there who wiD at- 
test that not only does the 
Dyna-Cam work, but that it 
is the tong- sought "perfect 
powerplant 11 for general avi- 
ation airplanes. They offer a 
number of argumen ts. 

First of ail, the engine pre- 
sents A very small^ naturally 
aerodynamic profile — only 
L3 in. across the block, 16 in. 
with the manifolds and fuel 
distribution system in- 
stalled. It is lighter than a 
conventional reciprocating 
engine of equivalent power. 
It is also , according to its cur- 
rent developers, turbine- 
smooth. 



I OU JUST came down 
from Mars, setting 
I foot on Earth for the 
first time, A ’57 Chevy drives 
up and you ask the proud 
young man behind the wheel; 
“Gee, what pushes that 
thing? 1 ' 

Getting out and 
popping the hood, 
he answers: “A 283 4-stroke 
V8 internal -combustion re- 
ciprocating engine. M 

You look in at the maae of 
wires and tubes and pipes 
and plugs, scratch ynur head 
with the seven fingers on 
your middle hand, and re- 
mark: "Gee, that's weird. 1 * 

The point of this unlikely 
parable is that the only rea- 
son todays engines look okay 
to us is that we've been look- 
ing at them for a hundred 
years. We're used to seeing 
them that way. Otherwise, 
even your simplest everyday 
automobile engine with all Its 
gears, pistons, cams and rods 
going up, down, forward, 
back and sideways, presents 
a pretty unusual mechanical 
picture. 

There's nothing to say that 



Dyr^Cam'% trrt bird logs air lime for rtieartri and development 



powerplants with different 
configurations won't work 
just because we’re not used 
to seeing them that way. In 
feet, a different type of setup 
might even be able to work 
better. 

Enter the Dyna-Cam. At 
first glance, this barrel- 
shaped engine looks odd, 
with six double-headed pis- 
tons running parallel to the 
crankshaft, two sets of 6- 
shoaler cylinders at each end 
that look more like they 
might have been dreamt up 
by Samuel Colt than Henry 
Ford, and a strange looking 



cam-type arrangement 
smack in the middle. If the 
Uyna-Cam engine seems dif- 
ferent for what it has. it's also 
unusual for what it doesn't 
have. No connecting rods, no 
wrist pins, no conventional 
crankshaft or camshaft, no 
rocker arms or pushrods, no 
Liming gear or chain, and 
none oft he nuta, bolts and re- 
taining rings needed to hold 
all this missing mechanical 
paraphernalia together. 

The six pistons shuttle 
back and forth between the 
two cylinder blocks, firing on 
both ends. Rollers mounted 
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The Dyna-Cam difference 

But probably its moat important ad van- 
tage is that, because of its 1 2 power 
pulses per revolution, the Dyna-Cam 
develops massive torque at very low 
speeds, maximum twist coining at only 
1200 rpm. 

The slow-turning Dyna-Cani without 
Its huge torque output can drive a very 
broad, efficient propeller. Part of the 
problem in developing it has been in 
finding a propeller to use the power it 
produces. The benefits of slower prop 
speeds include much quieter operation. 

The next question is the same one 
Wilbur asked Orville: "Will it fly?" Not 
only will it fly, it has already flown, and 
it's already been certifiEd by the Feder- 
al Aviation Administration. 

But first, a little background. The di- 
rect ancestor of today's Dyna-Cam was 
the 1916 brainchild of two brothers by 
the name of Blazer who worked for Stu- 
de baker in South Bend, Indiana. 

Karl Herrmann, a German immigrant 
and mechanical whiz whu rose to be- 
come head of Studebaknr engineering, 
bought the Cam-Drive idea from the 
Blazers in 1936, Under contract to the 
U.S. Army Air Corps, he built a few 
prototypes and the first working model 
that run in 194 G. 

Dr, Herrmann, who made a fortune 



on his patents — one of which was for the 
main roller bearing used in the Hoover 
Dam— continued to sink money into the 
Cam-Drive. In 1957. he ran one in a test 
cell for 160 hours, gaining FAA certifi- 
cation in the process. 

In 1961. the engine was flown for the 
first Lime by Piper Aircraft Ln a Coman- 
che, The teat was a Fiasco, according to 
the current developers, because the in- 
stallation was done wrong. 

Then in his 8Chs and disheartened by 
the failure. Dr. Herrmann gave up on 
his beloved engine. He died in 1983 at 
)Q2 years of age. 

When the test at Piper failed. Herr- 
mann sold the plans and parts to a long- 
time employee and mechanical Engi- 
neer, Ed Palmer. From here on, the 
Pyna-Cam became a family project with 
son Dennis and daughter Patricia joining 
in. Lazio Makk and Ambrose Hope are 
the fourth and fifth persons in the quintet 
currently developing the engine. 

A breakthrough Occurred in 1987. A 
210-hp version of the engine flew for 7 
hours in a Piper Arrow, attracting re- 
newed interest from Pi|M?r Aircraft. At 
the time. Dyna-Cam Industries based in 
Redondo Beach, California, and Piper 
announced a 9-monLh test program in- 
volving 10 engines which was to have 
culminated with Piper beginning pro- 



duction of the engine in 1988. The two 
companies were unable to agree on 
terms, however, and the Dyna-Cam 
team was again left to go It alone. 

While the 1987 teat flight way deemed 
a success, there were a few problems. 
Overheating again occurred but this 
was solved with the addition of yet an- 
other radiator, and a inn anew water 
pump. Carburetor ice was also a prob- 
lem. Explains Lazio Makk: "'Using the 
small Stromberg carburetors we had on 
the engine at the time was the equiva- 
lent of trying to run a fuel dragster with 
the fuel system from a lawnmpwer,” A 
fueJ-injection system has since been dc- 
vc loped which solves the icing problem 
and also results in a SO- percent increase 
in horsepower. A revised magneto igni- 
tion system has also been developed. 

Flight test* 

At the very end of March. Dyna-Cam 
began a series of flight tests. According 
to Dennis Palmer. +, the engine is as 
smooth as glaas. the new injection sy^~ 
tern Is working great, the new cooling 
system is terrific, and there's gobs of 
power/' The company now has six or- 
ders for the engine. The price is in the 
$25,000 range, about half of what a simi- 
larly powered Continental or Lycoming 
would cost. fM 




HOWTO CONVERT FEET 




TO LITERS. 




It's a very simple equation. Just buy S8.Q0 or more 
ol Stanley tools, and we'll give you a coupon good for a 
2-liter iug from Coleman Free 
You'Jl also get a chance to win the Ultimate Coleman 
Campsite in ihe Stanley Great 
Outdoors Giveaway. So enter today. 

You could end up a very happy campct I 
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MOTORCYCLES 



BMW Powers Up, 
Honda Covers Up 

BY NORMAN 5. MAYERSOHN, Contributing Editor 




GMW's Kl (above) challenges Japanese suptrblkes wflh JG-vafve 
head and 100 hp. Honda s Pacific Coast PCBOO [below) Is shealhed in 
AB5 plastkand has liquid-tooled V-T^n,jhah drive. 



X 




□ HE WORD "new” is 
constantly manipu- 
lated to take on a 
multitude of definitions, de- 
pending on the user. To an 
automotive advertising 
copywriter^ for example* 
1989’s “totally new car 1 ' 
might be little more than re- 
vised grilleweirk, But in the 
world of motorcycles, new is 
likely to signal the release 
of a vehicle no one even 
dreamed might be in the 
works. 

Here are two that may 
catch you unprepared— a 
flashy , radical sport machine 
from normally conservative 
B MW p and a futu ristic p mod- 
ally powered touring mount 
from the no-hoLds-barred 
folks it Honda. That's the 
upside-down way things are 
this year, as manufacturers 
seek to expand their buyer 
populations while simulta- 
neously matching wits with 
misguided legislators and in- 
surance companies, 

BMW’s bold Kl represents 
a welcome shift in philosophy 
on the company's part. With 
good reason, BMW has until 
now steered clear of the bu- 
perbike battlegrounds, con- 
ceding a horsepower edge to 
the Japanese brands while 
emphasizing the road man- 
ners, reliability and longev- 
ity of the German boxer 
Twins and inline Fours. But 
the Kl narrows the power 
gap, graduating Lo a 16- valve 
head and Motronic engine 
management which together 
raise the output of the 1000- 
cc engine tn the 100-hp level. 

The bodywork of the BM W 
Kl leaps put the familiar 
Lilies of the Kl UU series as 



well, into the territory of for- 
mula-racing clones. 

The front fender and inte- 
grated rear storage com part- 
menta are both part of the 
aerodynamic package, pull- 
ing the Cj as low as .34 with 
Lhe rider tucked in. Floating 
front brakes, wider tires and 
an improved fork design at! 
add credence to the sporting 
profile of the KL 
You'll have to wait until 
mid-summer before BMW's 
ultimate Gentleman's Ex- 
press arrives in the U.S, It 
will be equipped with ABS as 



standard equipment h and 
though the price hasn't been 
set as of yet, you'd better be 
ready to put aside $ 13, 000. 

The picture over at Honda, 
meanwhile , hat* 
shifted focus away 
from singLe-pur- 
pose sport bikes, 
moving toward 
multipurpose cy- 
cles. For exam- 
ple, the highly 
regarded Hurri- 
cane 1000 is nut in 
the 1089 lineup at 
all, but a stunning 



new vehicle known as the Pa- 
cific Coast PC800 has been 
added. 

Honda styled the Pacific 
Coast specifically to attract 
the none nth us last public* 
raising its acceptability by 
cloaking every mechanical 
detail in softly rounded body 
panels. Its design is inten- 
tionally car-like, in an at- 
tempt to eliminate any 
stigma which may be at- 
Inched to convent! anal mo- 
torcycles. 

The Pacific Coast power 
source is an 800- cc liquid- 
cooled V-Twin closely relat- 
ed to the Shadow cruiser- 
bike engine. 

The rear section contains a 
large luggage compartment^ 
and power delivery U via 
shaft, drive. At a dry weight 
of 550 pounds the PC800 may 
be a bit mass! Ve for first-time 
cyclists, but the real test of 
rider conviction will come 
when they read the bottom 
line — $7698. 

Multipurpose 

Appeal 

The Honda Transalp, new Lo 
American riders for 'EJ* is an 
even more versatile device. 
This dual-purpose cycle 
melds the madworthy traits 
(Plow*' * n rat to page W 




Honda fraruafp thrive* on pavement or off. 
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POLYSHIELD " QUALITY 
STANDS ALONE 




POL* 

shJelo 



pot rsHtm a Product* m c J 
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P OLY n 

SHIELD 

CAB POLIS" 



HJ«h-T*ch, <**^?|** 
Formtita for C*"* 
So*U, * Afr***' 1 
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PQUSHIELDS 

outstanding products 
help protect the 
investment in vour 
vehicles, boats, and 
aircraft. A distinctive 
sine of car care 
products conceived 
and formulated to 
the Highest standards of 
quality, POLY5HIELD " 
products work together 
for enhanced effectiveness 
POL v shield ,J car Polish's 
advanced, nowax formula 
leaves a tough snreidcoat tnat 
bonds to any nan-porous - 

surface, and produces a shine 
with a unique deep gloss. 

POLYSHIELD Car Polish 
provides the best protection 
against dirt, pollution, and me 
universal problem of aad rain. 

An excellent companion product, Leather 
Life ; is a protective dressing that 
restores and beautifies leather, vinyl, and 
rubber, thus preventing aging and 
cracking. Each of our cleaners Is specially formulated 
to do a specific job. For surfaces with oxidized paint, 
POLYSHIELD " Pre-Cleafier is your best bet. POLYSHIELD 
Leather a vinyl Cleaner should be used to clean 
surfaces before applying Leather Life. " To clean your 
car, plane, or boat, pol y shield ' car wash does a most 
effective job. polyshield ' car care products; a quintet 
of quality The more quality we put mto our products, 
the more quality you get out of our products. 
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For ordering Information. 
USA; 1 ■800*228-7659 
NJ; 201*501*0080 



POL VS HIELD Products In c. 



Dumont. NJ 07628 

/ \ 






TOYOTA PARTS AND SERVICE 



THE 

PERFECT FIT: 
YOUR TOYOTA 
AND TOYOTA 
QUALITY 
DEALER 
SERVICE. 

Us no puzzle al all keeping 
your Toyota running like new, 
fust treat It to Genuine Toyota 
Parts and Dealer Service. 
When you buy a Toyota, you 
buy quality. And your Toyota 
dealer is always ready to help 
you keep it that way. 

For more information about 
Toyota products or service, 
contact your Toyota dealer or 
call i-fiOO-TTMm Get More 
From Life. . . Buckle Up! 

TOYOTA QUALITY 

WHO COULD ASK FOR AN YTH INC MOflL 1 
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of a 583^cc liquid-cooled V-Twin engine 
with the back country necessities of long 
travel suspension and generous ground 
clearance. The Transalp get* a frame- 
mounted fairing and plush ride quality, 
to make highway travel painless. 

At $4498 it offers Ulents which could 
lure buyers of4wd sporUntility trucks. 

Honda's tribute to yesterteeh is the 
GB5CHX a British -style nostalgia trip, 
right down to clubman handlebars, and 
air-cooled StKkcc Single. If you insist, 
yuti can even kickstarl thk thumper. 

Offsetting that appeal Lo traditional- 
ists is the CB-1, a thoroughly high-tech 
sport bike. All the performance creden- 
tials are here, but the costly aero body- 
work was left off for a purposeful 
bantamweight in the Hawk GT mold. 




FZR600 gtves Yamaha a verku contender In 
ifremfddJew«fgri[ sport bEked^. 



The Yamaha 
Perspective 

Take n look at the latest offerings from 
Yamaha if you'd like a pinpoint defini- 
tion of the word new. The FZklOOQ, a 
fresh design in 1987, has been revised 
from the ground up, including entirely 
new engine castings and a completely 
reworked chassis. Only the red, white 
and blue paint is similar to previous 
FZRlQOOs. The price tag has swelled to 
$7599, but if t he bottom line makes you 
pause after you've seen the FZRKMXl 
firsthand, you shouldn't be considering 
this machine anyway r 

At long last Yamaha will enter a seri- 
ous contender in the SGtbcc sport bike 
class, the FZREOO. The engine is de- 
rived from the Genesis family, but uses 
four valves, rather than five as seen on 
the larger displacement models. 
Framework is once again the efficient 
Deltabos design, rendered in steel in- 
stead of aluminum. 

Revivals are popular at Yamaha in 
'89, and they're worthwhile ones at that. 
The FJ12Q0 is back, still a sensible per- 
formance mount that owners can expect 
to maintain Lhemselves. TheXTGDO 
dual-purpose bike returns, also. 

The Harley Priority 

New kn p t such an important priority 
around Ha Hoy- Davidson, an outlook 
that seems to serve this motor company 
well, Sales of the rather upscale ma- 



chines are doing fine and this year's 
model juggling shows evidence of that 
success* Thejust-intruduced Tour Glide 
Ultra Classic and Elect ra Glide Ultra 
Classic will lighten your wallet by about 
13 grand apiece. Outfitted to directly 
challenge the Japanese luxury touring 
rigSp l hey offer such amenities as elec- 
tronic cruise control, an 80- watt sound 
system, and self-canceling turn signals. 

Super bikes Step Up 

Suzuki continues to direct much of its 
new-model energy into the sport bike 
segment with the G5X-R and Katana 
models. For '89 the GSX-R1100 has 
been made over with the 1 127-cc oil- 
cooled Four from the Katana, and up- 
grading to the clutch and connecting 
rods. The carburetors come from the 
GSX-R750, as does much of the geome- 
try of the aluminum framework. Every- 
one should sit up and lake notice of the 
Suzuki GS50GEL It might just signal the 
return of the universal appeal motorcy- 
cle. A smooth running,, counterbalanced 
2 -cylinder engine gives it sufficient 
power for most riders' needs and clean, 
generic styling won't force buyers to 
commit themselves to cruiser or road- 
racer stereotypes. A pat on the back to 
Suzuki for this ideal beginner's mount — 
particularly at $2999. 

Son Of Nfnja 

Kawasaki won’t stray far in ’89 from its 
proven model ohoices. The Ninja family 
tree, though, will extend its 750-cc 




New Ninja bring* zx *tyie race- rwdl 
nett to Kawasaki's 750 range 



branch with the all -new ZX-7. This one 
k virtually racetrack- read and may 
exist juaL to qualify for competition in 
the production classes. 

The aluminum E-box frame design uf 
the ZX-10 ha* been adapted to the 750 
version, adding a double-braced alloy 
swingarm and hefty 43-fllttt fork tubes. 
Hwingarm angle, rear ride height and 
even wheelbirte can be Varied thunka to 
i-m adjustable swingarm pivot. 

The Ninja engine architecture has 
been massaged^ too, with bucket tap- 
pets, lighter components and a stainless 
steel 4-into- L exhaust system. 

Kawasaki reportedly plans to add 
electronic antilock braking to the Con- 
cours sport- tourer later this year. PI 
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TOYOTA TRUCKS 




MOTOR TREND MAGAZINE. 

TRUCK OF THE YEAR 

Everybody loves a winner Especially a winner like the newly redesigned 
3989 Toyota 4x Z Just named “Tmck of the Year" by the editors of Motor 
Trend magazine. 

In test after test, the Toyota pickup out-cornered, out-accelerated, and 
out-and-out blew away the field of tough competitors. 

And Lhis coming on the heels of yet another outstanding Toyota 
Thick landslide victory In January, 4 Wheel &. Off-Road magazine 
named the Toyota 4x4 SR5 V6 ‘4x4 of the Year." No mean feat, either 

So if you don't want to settle for anything hut the best, pick up a 
winner. Toyota, 




Call I -JHHTGO TOYOTA far more 
InfoimatJafi and nearest deatef location. 



TOYOTA QUALITY 

WHO COULD ASK FOR ANYTHING MORE! 



Cl Mm him-. 1 if,- Fk.Lt IV 
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HOME VIDEO 



Camcorders On 
Location 

BfTOWvlZARD. Contributing Editor 




L; ST !i5 years ago* 
John Huston filmed 
ih Nighl.ofthe Iguana 1 ' 
near Puerto VaLiarta, Mexi- 
co. The film featured Richard 
Rurtorv, Ava Gardner and 
Deborah Kerr, three of 
the brightest stars of 
l he day. The filming it- 
self made headlines 
owing to the pres- 
ence Df HurtciTfl 
off-camera love in- 
Lerest, Elizabeth 
Taylor, who stayed 
with him during the 
production. The lo- 
cal movie house in 
Puerto Vallarta, in fact, still 
bears the actress's name, as 1 
discovered during my pil- 
grimage to the site. 

"Night of the Iguana” is 
available on video cassette, 
but I thought it would be fun 
to mark the film's silver anni- 
versary with some private 
out takes of my own. made 
wiLh a video camcorder. The 
quality of the video would bo 
im purism , as 1 r d want a long- 
lasting vacation souvenir. 
But I wanted to use a cam- 
corder that would be small 
and tight enough to travel 
easily. After all, I didn't have 
the luxury of a film crew to 
haul my equipment for me, 

VHS-C and Emm cam- 
corders arc generally less 
weighty than full-size VHS 
models. In the interests of 
experimentation and the 
promise of excellent picture 
quality , 1 chose to use a Su- 
per VHS-C camcorder. The 
compact- aize VHS-C format 
has been around for years, 
but Super VHS-C cam- 
corders are only now becom- 
ing widely available. 



Super VHS promises bet- 
ter picture resolution than 
conventional VHS. Com- 
pared to about 250 lines of 
horizontal resolution for 
VHSp Super VHS provides 
about *00 lines. Higher reso- 
lution means your videos will 
have finer detail. Super VHS 
circuitry also has a second 
benefit m that it helps to re- 
duce screen noise. 

While some technical im- 
provements are not always 
apparent to the eye, the 
benefits of Super VHS were 
noticeable ever gazing 
through the view finder of the 
Sharp VL-C77UA Super 
VHS-C camcorder I used. 

The VL-C77UA (SI SMI al- 
lows you to record both in the 
Super VHS and conventional 
VHS formats. It measures 
about 5x6x9 in,, and 
weighs 3,2 pounds loaded 
with a rechargeable battery 
and a video cassette — ‘light 



and .small enough to curry 
easily along the Bahia De 
Bandera beachfront. 

O perat mg t he V L-C 77IJ A 
proved easy as Well. Resting 
just above the 8X zoom lens 
| are the unit's focus, white 
balance and backlight com- 
pensation buttons. Each of 
these controls tan be set to 
operate automatically, or can 
be set for specific conditions. 
The whale balance, for exam- 
ple, can be set on automatic, 
or fur either natural or artifi- 
cial illumination. The VL- 
C77LTA has a low-light rating 
of ft lux. The quality of the 
footage of Puerto Vail art a 
traffic crossing the Cuule 
River bridge at night ap- 
peared to justify the VL- 
C77U A's claim to low-- light 
sensitivity. 

Aside from the zoom lens 
and record buttons posi- 
tioned near your shooting 
hand, all the other important 



controls for the 
camcorder are posi- 
tioned on its back 
panel. These con- 
trols include all of 

those found on any 
VCR, as well as 
some that make the 
VL-C77UA a little 
special 

Most noteworthy 
is the variable high- 
speed sh titter , ad- 
justable for Viflon, 
and Vsbo second . 
Normal shutter 
speed is second p 
which is fast enough 
to record most mo- 
tion. The high- 
speed shutter settings come 
in handy when you want to 
record a swift paddle-swing 
in a game of Vitesse on the 
beach at Puma Mita, Using 
the normal shutter speed 
gives you a slightly blurred 
swing, while the high-speed 
shut! er sellings capture fast- 
motion for a blur-free pic- 
ture. 

The high-speed shutter 
feature works best in out- 
door daylight, Sharp's man- 
ual actually warns against 
using the high-speed shutter 
mude in fluorescent lighting, 
which induces flickering in 
the picture. 

1 used Maxell's Super 
VHS-C videotape during 
shooting, and I was pleased 
with tho performance of the 
tape and the camcorder. Cob 
ors p such as the bright or- 
ange dresses worn by a pair 
of Mexican women on their 
way to work, were recorded 
accurately. Detail and color 
improved as I narrowed the 

tPte o« f urn to page W 
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Push yourself to the brink of 
mental and physical limits in Adven- 
ture Training. Serve with the Army 
National Guard elite two days a 
month and two weeks a year. And 
put it all on the line for the thrill of a 
lifetime. For more details, fill out this 
coupon and mail it in today. Or call 
toll-free 800-638-7600 * 
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MAIL TO: Army National Guard. \ f M. Bens CrfU, Harv^Vrr, MU21D7B 
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gap between me and my subjects. Un- 
fortunately, l couldn’t find some of the 
subjects I wanted to videotape, Iguanas 
seem to be in short supply these days, 
although there are plenty of smaller liz- 
ards around — you often have the oppor- 
tunity to shoot them using indoor Eight, 
in fact. 

Dubbing help 

With any camcorder, picture problems 
site more likely to occur later, when you 
try to dub your video movie nntu anoth- 
er tape. Dubbing is not strictly neces- 
sary, as Super VHS-C tapes can be 
played by connecting the camcorder di- 
rectly to a TV. Adapters are also avail- 
able so that the small Super VHS-C 
cassette can be played in a Super VHS 
home VCR. 

Chances are, though, that you'll want 
to dub your video movie onto a full-size 
VHHor Super VHS cassette fur the 
sake of convenience, or to make copies 
for friends and relatives. 

If you do dub. the VL-C77UA has 
some features that will help minimize 
Lho unavoidable degradation of picture 
quality. The VL.-C77UA has an S- video 
output, in addition to a standard audio/ 
video output. If your VCR has an S- vid- 
eo input, this connection will yield a 
better tape copy than the standard 



audio/virieu coaxial connection. 

Another feature for use in dubbing is 
the VL-C77UA h s l?l jit switch. Normal- 
ly, a video signal goes through several 
stages of noise-reduction processing Ijm- 
fore reaching an output jack. While this 
processing improves picture quality on 
your TV, it also weakens the signal. The 
EDIT swiLch acts as a signal booster so 
that signal strength la maintained dur- 
ing dubbing to another tape. This fea- 
ture is particularly useful if you're 
recording in the EP mode. Dubs from 
slow-mode EP recordings are more like- 
ly to yield noisy pictures. 

The only major problem I experi- 
enced in Puerto V allarta was how to get 
myself in the video. Fortunately, the 
viewfinder Oil Sharp's VL-C77UA can 
be tilted upward as much as <MF. Being 
able to angle the viewfinder allowed me 
Its record my elongated shadow at sun- 
set on the beach aL Punt* Mita. 

By slow ly zooming into the center of 
my shadow, the movie fades to black. 
When it comes time to edit the tape. Pit 
be at the end. 

Upward Mobility 

Video cassette recorders have become 
almost as comm emplace in American 
homes as color televisions. The video in- 
dustry believes household penetration 
is as high as til percent. This suggests 



that many people will seioo be ready to 
buy their second VCR. 

You might want tn invest a few dol- 
lars more the second time around fnr a 
better machine. BetLer VCRs are not 
characterized solely by higher price 
tags. Most of the VCRs bought the first 
time around were simple 2-bead ma- 
chines. The next level upward is inhab- 
ited by 4- head VCRs. The extra two 
video heads are Used for special efforts 
such as slow motion and noiseless 
freeze- frames. Four-head machines are 
more reasonably priced than they were 
a few' years agu, and now include fea- 
tures that were seen previously on only 
the must expensive VCRs. 

Among the most innovative of the 
new 4 -head machines on the market is 
Panasonic^ PV-4900 (price not avail- 
able at press time). The FV-49O0 pro- 
vides the jitter-free stills and slow 
motion effects characteristic of 4-head 
machines. In addition, the PV-4900 fea- 
tures on-screen programming. 

Another noteworthy feature of the 
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PV-4900 is its AuLd Trucking function, 
Sonne tapes, as any veteran VCR user 
knows, cun suffer from incorrect, track- 
ing, a state that usually requires you to 
manually ail just the tracking knob until 
the picture Is satisfactory. The PV-1900 
takes care of this chore automatically. 

The PV-4900 has lots of other fea- 
tures, but one of the bust is Lbe Synchro 
Edit function. The cord necessary Louse 
this feature is optional* but worth the in- 
vestment, The cortl connects two VCRs 
via special input jacks. Once the connec- 
tion is made, the start and stop Limes of 
a master and dubbed tape can be syn- 
chronized through the PV-JflOO’s con- 
trols, thereby Ensuring smooth ediLs. 

Magna vox. meanwhile, offers new -I- 
head models marked by simplicity in 
construction. The new VCRs all use a 
single microprocessor chip Lhal prom- 
ises both improved control of the tape 




HlrachJ'-s UT-3044 uses pnjtrren proqram- 
mirvg to gukfe you through all VCR functions 




You Jl sec How-motion action at a variety of 
speeds with Sharp s VC-A607. 



transport and improved reliability ow- 
ing to t he reduction of moving parts in 
the machine. The new machines— 
models VR9840AT, VR6946AT, end 
VR9H4BAT— coat between $450and 
$490. 

Another new 1- head VCR is Hitachi's 
VT-3U44 fS-130 J. In addition to a multi- 
tude of features, the VT'SD44 takes on- 
screen programming to new heights. 
The VCR's “Intela&can” feature pre- 
sents 1G pages or screens of directions 
covering every sispect of the VT^F44*s 
operation, including troubleshooting. 

Nearly every major company offers a 
-I -head VCR. Some features may vary 
fmm unit Lo unit. For example, Sharp's 
VC -Adi 37 offers variable speeds 

nf slow motion, as well a* a 57-functian 
remote control so that you'll never have 
Lo leave your seat. 

Video Bookmark 

There 'a a ttfnall stack of video casset tes 
next to my VCR with a lot of programs 
oc] each of them. They are ship's I re^ 




corded because I wasn't able to watch 
them when they aired. The only prob- 
lem is that the tapes have been lying 
there for months and f haven't a clue as 
to what r a on them. 

What I lacked when 1 recorded those 
programs was a Showfmder* a handy 
log fur keeping track of the programs on 
each tape. The Shuwfilider tupu log re- 
sembles the? prime-time television 
charts seen in most newspaper listings. 
All you have to do is write in the name of 
the show and block out the amount of 
time it occupies. NoL only do you know 
what's on the tape but yon also know 
how- much blank space remains for re- 
cording more shows. 

take most systems of any value, the 
Sho wfiotler charts require a little effort 
to set up. The trick to the system is 
matching the counter numbers on your 
VCR to L / 2 -hour increments. 

Showfinder Jr. comes In a video 

cassette-sized box for easy storage with 
your tapes. There's room in the binder 
for listing I.-SOG programs, Refills cost $4 
per package. There's also a larger 11 * 

I l.Snin. binder Lhat keeps track of 5TO 
shows ($25, and $4 for refills). A third 
variation packages 25 labels that 
you apply directly to your video cassette 
boxes. Now if I only had the time to 
watch all the a hows I've recorded ! IM 









The beauty of 

Thompson’s* Wood Protector 
is the way it protects 
the beauty of wood. 



ThompsonV VVood Prelector has a 
unique way pi keeping your hfflfi# baOu- 
hlii, no mol lor how ugly ihe wc-aihes. 

In lacuhar unique woy 15 reaHy three 
^□ys Thompson'* prelects- againsi mold 
Ond mildest welter domoge, und helps 
prevent <admg and greying Whors more, 
Thompson! crystal clear walerpraoRnq 
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Let's not bent around the bush Flavor is what 
Merit’s all about Real, satisfying flavor. Take-a-puff, rewarding, 
down-to-your-toes flavor. It’s what you love about smoking. It’s what you 
get from Merit. And because of Enriched Flavor™ Merit delivers 
all this taste with even less tar than other leading lights. If that 
sounds like your kind of cigarette, just say the word. 
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Enriched Flavor ? 1 low tar. Jf A solution with Merit 



Merit 



Filter 




G Philip Mumi Inc. ffrllt 

Kings: fl mg "tat;' 0.6 mg nicotine av.par cigar all* by FTC method. 
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SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury- Premature Birth, And Low Birth Weight. 
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An explosive decompression over the Pacific focuses 
attention on America's aging fleet of airliners, Here's what 
science, industry and government are doing about it. 
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AorippfledUHHwl Flight ei ] rest* safely on the 
Honolulu tarmac following the preuimed infflghr 
failure of I ts forward cargo door [right 



BY WILLIAM HOFFER 

O N FEBRUARY 24, United 
Airlines Flight fill departed 
Honolulu International Ain 

K irt at 1:53 am, enroute to Auckland , 
ew Zealand, One hundred miles 



south of Honolulu, as the Boeing 747 
gained altitude and the cabin contin- 
ued to pressurize, an explosion ripped 
a 10 x 40- fL. hole in its right side, adja- 
cent to the forward baggage area. The 
resulting decompression turned the 
passenger cabin into a giant wind tun- 



nel. Nine persons were sucked to 
their deaths and 27 more persons 
were injured. 

Capt. David Cronin took the strick- 
en plane rapidly down to 4400 ft. , 
dumping fuel along the way. and, de- 
spite the failure of both starboard en- 
gines, man hn lid led the aircraft back 
to Honolulu. The aircraft blew out 
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Prelude: The Aloha Boeing 731 on the ground In Haul alter Its mJdfllgh* breakup. 



several tires, but landed safely at 2:33 
in Lhe muming. 

As of this writing, mechanical or 
structural failure is the prime sus- 
pect, and there is major concern that 
the age of the aircraft was a contribut- 
ing factor. 

About 2300 of the 8000 commercial 
jets operated by Lf.S. airlines have al- 
ready celebrated their 20th birth- 
days. They are known as high-time or 
geriatric aircraft and many experts, 
including the manufacturers, point to 
that 20-year milestone as the time 
when an aircraft really begins to show 
its age. Ifit is to be kept flying safely, 
the aircraft requires a significantly 
upgraded maintenance, inspection 
and replacement schedule, 

The United Airlines tragedy, and 
other recent incidents, have created 
an intense debate as to whether or not 
the proper procedures are being fol- 
lowed. According to Rep. Tom Lewis 
(R-Fia,), ranking minority member of 
the House Science, Space and Tech- 
nology Committee, our inspection 
procedures for older planes "have 
gone to pot.' 1 

Tom McS weeny, acting deputy di- 
rector of Aircraft Certification Ser- 
vices for the Federal Aviation 
Administration, disagrees, He ac- 
knowledges that there is reason for 
heightened attention to the issue of 



aircraft longevity, but he declares, 
"At this point, there’s not a problem. 
All the efforts we are doing are to 
make sure that, in the future, flying 
remains safe," 

Airline officials face a dilemma sim- 
itar to a basic family question. The 
older your family car, the more miles 
chalked up on the odometer, the more 
likely it will need maintenance and re- 
pair, As the years pass, the cost of 
those repairs may increase even as 
the value of the ear decreases. 

A jetliner is larger and m ore costly , 
but no different in this respect. For 
example, the Boeing 737 was de- 
signed for a service life of about 20 
years, buL U.5. airlines now have 
more than 200 737s in the air pastthat 
date. And with aircraft, it’s not just a 
matter of years but also of duty cy- 
cles. A duty cycle is a takeoff, pres- 
surization, depressurization and 
landing. The number of duty cycles an 
aircraft has been subjected to is often 
more significant than the absolute age 
of the plane. A 737 coats around $25 
million these days. So it is in Lhe eco- 
nomic interest of an airline to prolong 
the life of its current fleet if it can do so 
at reasonable cost and without com- 
promising safety . 

But can it? There is a limited but 
growing number of incidents that 
scream “No!", at least under current 




FTIghtorcfle testing at Boeing hopes to spot presurizatlon anomalies. 
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A 727 's 
$600,000 
OVERHAUL 

Preventive maintenance 
on aging Boeing 727s 
may stop cracks before 
they happen. 



Window Frames 

Cockpit window posts 
doubled up For 
e*tr a sttength 




To withstand force of high air 
pressure in airborne plane, door 
stops replaced wrth stronger ones 



operating conditions and mainte 
nance procedures. 



Signs of turbulence 

In December 1985, a British Airways 
747 n a high-time aircraft with more 
than 66,000 hours in the skj\ was on 
approach to Boston's Logan Interna- 
tional Airport, when pilots attempted 
to lower the flaps. They heard a loud 
noise and felt the plane roll to the left. 
The crew managed to bring in the air- 
craft safely, and an inspection re- 
vealed fractured balls at Lhe paint 
where the flaps attach to the wings. 
What particularly concerned in vest L 

f aioraof the National Transportation 
afety Board was that these frac- 
tured bolts were so-called 'infinite 
life 11 bolts, and were, therefore, not re- 
quired to be inspected. 

In November 198S N a tower opera- 
tor at Newark International Airport 
called a Delta Airlines L-10I 1 — one of 
the older models in the fleet- — back to 
the gate after he saw 1 smoke coming 
from the right wheel brake. The 
smoke turned out to be kerosene va- 
por from a fuel tank leak. Investiga- 
tors found that the rear spar between 
the w r ing root and the landing gear 
had cracked completely through. 
Here w as a 7-in. -long fatigue crack 
undetected by routine inspection, 
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Skin Rivets 

Where adhesive bonding 
and rivets hold overlapping 
metal skin, orrginaF rivets 
replaced with larger ones, 



Wing Ribs 

R\b fFanges rnside wing 
reinforced and stress 
relieved on skin. 



Horizontal Stabilizer 

Fitting that connects tall 
uuinn m vertical fin replaced 
one. 



Flap Track Solti 

0o Its attaching f fa p track 
to wing beam replaced 
with larger ones. 



AIRPLANE FLAW DETECTION TECHNOLOGY 



VISUAL INSPECTION 




f KCMOVE EXCESS 
a PEtfTtAW AMD 
.WL yeCurraASTWG 

Mvaoreff 



4--.trACK tlfTECTFPBV 
COLOB CONTRAS* 
Olf PCUOtBESCfNCE 
’(> SLACK IJGM1 



X-RAY 



¥ 



- k-rat 

SOURCE 




TEST 

OBJECT 



- riLWDtrjSITV VARIES WITH amount 
of x-Rrtr penetration of resT 
OfiJKT TO FILM 



MAGNETIC FIELD. 



n 

•no r> , n 



f “STEEL CRACK 



,-W>' 



TCffAO; otWur-ri 
— ^ jNMfinEht field 

VfSJUAl 
DETECTION 







1 WACWfTlC HAPTIC I. F’ 4 CRACK DIT EC TED B> 
Atff HEiD fSY rsio COl Off CONT3A1 f 

DtyiUATKiN CR FLUORESCENCE 

TO BLACK LHjHT 



ULTRASOUND 



RAf fLjBf 



lATEASOMC 
INSTRUMENT ^ 





MTWin' -- r^n 
PLATE 



EDDY CURRENT 



/oHr 



. VWGKftlC 
' HtUJ 



4 HP 




CfiACK £DD^ 
CUARENT 
Pfi*UPT£D 



CITACK DMUm MV CUmFNTS 
MAONFTrt: FIELD. ALTERING INSTRUMENT 
BALANCE TO INDICATE A DEFECT 



The weapons In the arsenal against 
Inflight structural failures Include a 
handful of sophisticated montforEng rook. 
Top [left ID rights visual inspection 
techniques are facilitated by a dye 
penetrant that exposes tracks to the 
naked eye. Disruption of a magnetic field 
also expose? cracks, Similarly, analyzing 
the localized disruption of an electrical 
eddy current can spot flaws. Bottom (left 
to right): Conventional JGray and, 
increasingly, ultrasound devices can also 
help extend the life of aging airplanes. 
The method used depends on the 
thickness and location of the part 
In quest ion, 
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HORROR IN THE SKIES 




A micrograph^ view of a Failure In prggres shows an Indentation at the cr«k Initiation 
slie. Spoiling these latl^ue- Induced volch is. critical to keep America'* air fleet flying. 



In November 1987, a British Air- 
ways 747 flight crew heard a loud 
bang during the Lakeoff roll from 
Heathrow Airport. They were past 
the fail-safe point, so they completed 
takeoff, dumped fuel and returned 
safely to London, where inspectors 
discovered a Failed support bracket on 
the left w ing landing gear of the 16- 
yeat-old aircraft, due to extensive 
corrosion in an area of the plane never 
subjected to disassembly inspection. 

These incidents were prelude to 
two tragedies that brought the issue 
to the fore. On April 28, 1988, an Alo- 
ha Airlines 737 experienced a sudden 
structural collapse while cruising at 
24,000 ft. (see "Catastrophe!^ page 
58, Aug. H8). A huge section of the up- 
per fuselage ripped open and peeled 
back. One flight attendant died and til 
passengers were injured, The aircraft 
in question was a veteran, having 
logged 90,fK^J takeoff and landing cy- 
cles — the second highest number re- 
corded by any jetliner operating in 
the free wor Ed. 

Inspectors held out hope that the 
Aloha incident was an anomaly, 
caused by the excessive use of the 
plane and exacerbated by a saltwater 
environment. This may not be the 
case. Subsequent inspections of the 
aging 737 fleet discovered previously 
undetected cracks in nearly half of the 
existing aircraft. 

Until that accident, airlines had 
tended to operate upon the philoso- 
phy that a jetliner could be flown safe- 
ly into the unlimited future Tor as long 
as it was properly maintained and in- 
spected. But former FA A adminis- 
trator Allan Me Artor remarked, "The 
Aloha accident didn't surprise the in- 
dustry, it stunned the industry." He 
exp lai ned that the 737 broke apart i n a 
manner that had never been observed 
during fatigue tests in Boeing labora- 
tories, and it was caused by cracks so 
tiny that they are difficult to detect 
during Lhe routine visual inspections 
upon which many airlines rely. 

The Aloha plane was one of the first 
291 Boeing 737s made using a cold 
bonding process to join the akin sec- 



tions — where they meet along the 
fuselage, The bonding adhesive pro- 
vides the strength to the joint, which 
is also riveted. In the cold bonding 
process, the adhesive that joins the 
skin together is cured at room tem- 
perature. The technique might have 
resulted in considerable debonding 
over a period of time, which went un- 
detected. When an area of a skin joint 
becomes debonded, greater loads 
than intended must then be carried 
through the rivets. Furthermore, 
moisture can creep in, and corrosion 
starts. Corrosion not only reduces the 
thickness of the skin 1 but it causes the 
joints to loosen and crack in fatigue. 

United 81 1 

After the Aloha Airlihes incident in- 
dustry groups* such as the Air Trans- 
port Assn, and the Aerospace 
Imiustriea Assn, , formed the Air- 
worthiness Assurance Task Force, 
charged with the job of arriving at a 
consensus maintenance and replace- 
ment schedule to forestall future 
problems w ith aging aircraft. ,4 Th ere 
w r a&,” says the FAA's MeSweeny, % 
compelling need to get the experts to- 
gether and begin a dialogue. hfc 

That dialogue was in progress on 
February 24 when United Airlines 
Flight 811 partially disintegrated 
over the Pacific Ocean, anti a scrutiny 
nF the aircraft s history underscored 
the need for action. 

The aircraft was the 89th of 295 747- 
lOds built by Boeing and w r as deliv- 
ered to United Airlines on November 
3, 1970, The 18-year veteran had com- 
pleted 15, 000 cycles and logged nearly 
58,000 hours in the air, and it had a 
history of problems that accelerated 
overtime. 



Back in 1980, maintenance workers 
found a crack in one of the stringers of 
its inner structure. In 1982, amain 
tire assembly fell off, the failure 
blamed upon a fatigue crack- In 1984, 
multiple cracks were found in the 
inner skin near the cockpit area. In 
1986, cracks were found in the fuse- 
lage frame forward of the cockpit. Six 
months later, during a comprehen- 
sive 4-day inspection, a right w r ing 
flap was found to be in contact with 
the No. 3 engine pylon— removing the 
pylon, workers found a 4-in, crack and 
another 1-in. crack in the inner struc- 
ture. Only one month after that com- 
prehensive inspection, passengers 
and a flight attendant reported that 
they saw portions of the leftside spoil- 
er fall off during a landing in San 
Francisco. 

There were more recent and con- 
tinuing maintenance hassles with the 
right forward cargo bay door that, ap- 
parently, failed during the fateful 
flight. On December 5, 1988, inter- 
mittent problems were experienced 
with the electrical door-closing mech- 
anism, It was repaired, but failed 
again on December 13 and 22. It was 
fixed in Chicago on December 23, af- 
ter which no further trouble was re- 
ported until February 24, when the 
plane waa at 20,000 ft, over the Pacific 
Ocean. The forward cargo door of all 
747s had been the subject of an air- 
worthiness directive on July L 1988, 
ordering the door's latch lock sectors 
to be inspected within 30 days and for 
special doubler plate reinforcements 
to be installed within two years. Six of 
U n ited r s 31 - plan e 747 fleet h ad u nder- 
gone the corrective treatment. Flight 
81 1 was among those that had not, AH 
told* some 16 service difficulty re* 
ports were filed concerning the air* 
craft during the past five years. Draw 
your own conclusions that a United 
Airlines spokesperson characterised 
t h at number as ' ‘about average . fcp 

This latest incident caused the Air 
Line Pilots Assn, to rethink its stated 
position that an airliner can be main- 
tained and flown safely for an indefi- 
nite period. Experts and laymen alike 
are wondering w hether current in- 
spection schedules, and the needed 
repairs they identify, are adequate 
for an aging fleet of li.3. jetliners. 







rhl* reengined DC-3 oeries ifw notion that all airplanes arc destined Jor the scrap neap. 
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Home and portable word processors give you the convenience 
of computers with the simplicity of typewriters 



BY RON SUBIJJA, f J M Photos L»y Sprint 1 ! Jones 
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SMITH-CORONA 
PWP-40 f$599) 

DISPLAY; Back lit LCD; 8 imeil 
80 characters. 

STORAGE; 3-in dijlt, TTOKB 
PRINTER; Daisywheel 
FEATURES: Dictionary; 

Page Preview. 







vox Videowriter Models 160, 360 and 
460, *he Smith -Corona PWP 40 ami 
80, the Brother WP-55 (hIko known as 
the WP-5Q0), arul the Panasonic KX- 
W 1500. Two-piece systems, with vid- 
eo displays separate from the main 
typing unit , include the Smith-Coro- 
na FWF 100. and AT&T’s Wp^OO, 
Ranging in suggested retail price 
from $549 for the Magna vox Video- 
writer 160 to SI 099 for Brother's WP- 
55 /W P-500, any of these personal 
word processors will satisfy the casu- 
al writer who needs to produce an oc- 
casional letter ora short report and 
wants a nicely formatted, typo- free 
document. But more demanding us- 
ers, especially those who contemplate 
using a personal word processor far 
busmen will want to compare fea- 
tures mure closely. Sharing much in 
common, these units differ in subtle 
— and not so subtle — ways. 



How much memory? 

Take data storage, for example. All 
but the Magnavox Video writer 160 
[which relies on battery-backed inter- 
nal memory chip to hold tip to 15 pages 
of test) include a floppy disk drive to 
store words. 

But disk capacities vary broadly 
— from 100,000 characters (about 50 
double-spaced typewritten pages! for 
Smith-Coronal PWP 40 and HO all the 
way up to 353, 1)00 characters on Pana- 
sonic's KX-W1S0U and an even great- 
er 640,000 characters (about 320 
pages ) on AT&T’s WP7700, 

While Brother; Panasonic, AT&T 
and Magna vox use the now-familiar 
hard-shell 3.5-in. microfloppy disk- 
ette, Smith-Corona has opted for even 
tinier 3- in. hard-shell diskettes on its 
PWP 40, 80 md )00, Though smaller 
and lighter, the 3-in. diskettes have 
two disadvantages. They require a 
jacket for protection because the disk- 
ette exposes the magnetic surface. 
Also they need to be physically turned 
over to access the other side of the 
diskette, for either formatting or 
reading/ writing of text. This effec- 
tively limits document length to a 
maximum of about 25 pages per disk. 

Printing style 

Printer output is another area of sig- 
nificant difference among word pro- 
cessors. Panasonic, Smith-Corona 
and Brother use typewriter-like 
daisywheel printing mechanisms for 
hard copy. This satisfies the common- 
accepted standard of letter-quality 
output: '‘Does it look typed?' 

Magmvpx'it Videowriters, on 
the other hand, employ ther- 
mal transfer technology, in 
which a print head uses heat to 
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Aimed at corporate typing pools, 
the Wang WPS systems didn't pre- 
tend to court the average word- 
wright: Prices started at a Fortune 
500-level $12,000. But a year later the 
Apple II personal computer arrived, 
marking the next step toward typing 
without tears. With 16,000 bytes of 
memory and no display (you could use 
your home TV), it sold for $1 195 — not 
cheap but no longer prohibitive. 

Though the personal computer in- 
troduced affordable word processing 
to the masses, it also scared off many 
potential buyers with its fearsome no- 
tion of "computing/' To many, that 
word meant "mathematics. 1 ’ What 
millions wanted w as a better type- 
writer — an easy-to-use, euBy-tchbuy 

Q ’uct that melded the typewriters 
-copy output with the brains and 
correctable display of a computer, all 
at a price hundreds of dollars below 
the coat of an IBM PC clone with word 
processing software and printer. 

Enter the persona] word processor, 
which made its debut in 
1985 with the 
vox Videowriter* 

This was the first 1- 
box writing machine 
— the word computer 
was carefully avoid- 
ed— to combine all the 
elements of a true word 
processor: on-board 
text-editing and for- 



ng software 
i stored in a perma- 
nent memory for 
greater speed and 
ease of use), y 
comjmter-like 
video dis- 
play screen 
sho wing a 
' sizable chunk 
of text at one time, 
unlimited i lata storage 
using magnetic media, a built- 
in printer. Tagged at $799, the Vid- 
eo writer provided u new alternative 
to consumers tom between typewrit- 
ers and personal computers. 

Since the Video writer , several oth- 
er companies have launched their own 
versions of mass-priced, dedicated 
(electronics jargon for specialized) 
word processors. Some are designed 
its turbo typewriters, built around 
what is essentially a typewriter chas- 
sis, Others opt for the breadbox look 
of a transportable computer, with vid- 
eo display up front. 

Different needs 

Today’s personal word processors, 
whether 1 -piece or 2-piece ay sterna, 
are optimized for ease of use and bent 
on a single purpose— writing. Com- 
pared to computers, they barter pow- 
er and versatility for simplicity and 
straightforwardness. In short, they 
aren't for everyone, and prospective 
purchasers must carefully consider 
their own needs, present and future. 

Among the most popular 1 -piece 
word processors on the market today 
are the Magna- 



PANASONIC KX- W1 500 
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STORAGE: 3S-in dfth r 353KB 
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melt ink in a matrix of dots onto stand- 
ard bond paper. Magnavox contends 
the thermal transfer approach makes 
for a far quieter machine — which it 
does — along with providing greater 
flexibility in using different character 
sizes and fonts. But critics question 
whether such output is truly letter- 
quality, even with an impressively 
large 24 x 36 matrix of dots forming 
each character. They also cite limited 
ribbon life as another liability. In 
place of thermal transfer , AT&T em- 
ploys the more traditional impact dot- 
matrix printer in its WP7700, using 
an 18 x 24 matrix to improve stand- 
ard dot-matrix print quality. AT&T's 
rationale: far greater printing speed 
(up to 90 characters per second, about 
five to six times that of the daisy wheel 
units) plus the ability to use a range of 
typefaces in varying size?. 

Software smarts 

Software differences among the word 
processors are equally critical. You 
can count on any of these units to de- 
liver solid word processing capabili- 
ties with the usual array of basic 
functions, such as search-and-re- 
place, block copy, move, delete and so 
on. All have competent spelling- 
checkers, with dictionaries ranging 
from 60,000 to 77,000 words. 

But only two companies, Magna 
vox on its Model 460 and Smith-Co- 
rona on its PWP 80 and 100, 
include an integrated thesau- 
rus— a useful writing tool for 
students and writers. These 
Smith-Corona models also 
include an Enhanced Gram- 
mar Right system lo flag 
punctuation errors and over- 
used words, and monitor 
commonly confused words 
and grammatical phrases. A 
Graphic Page View shows 
you how the document looks 
before you print it. 

More important — for those 
planning to use a personal word 
processor for serious business 
correspondence — is mail- 
merge, the ability to gener- 
ate form letters from a 
master list of addressees. 

This possibly critical capability is 
found in the Panasonic KW-WJ500, 
Magnavox Model 460, SfniLh-Corona 
PWP 100 and AT&T WP7700. 

Brother, meanwhile, has tried to 
address the issue of business software 
by marketing an add-on spread sheet, 
the PQ-9 Personal Organizer ($149), 
that provides up to a 20-column by 65- 
row grid with basic arithmetic opera- 
tions and 13 built-in formulas. Though 
hardly in the same league as Lotus 1- 
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2-3, the PO-9 can certainly 
handle light-duty calcula- 
tions, Its files also can be 
converted to word pro- 
cesaing format for 
printing with text 
documents. 






Flexibility 

For shoppers 
trying to decide be- 
tween a persona! word processor 
and a persona! computer, there are 

other facts to note. 

These are essentially closed sys- 
tems, aimed at the writer whose need 
is for simple printed output. While all 
of these models are able to handle rel- 
atively Long document files, changing 
paper on extended print jobs is likely 
to be a tedious task. Only the Magna- 
vox Videowriter 469 accommodates 
an optional UMI-page sheet feeder unit 



4 r* p r t> f h * i - 



munieatians 

capability . None of these units comes 
with a t^riaJ interface* precluding the 
use t>( a modem or an external fax 
board for telephone transmissions 
— or even hard-wire data transfer of 
text to another machine. With more 
data now being transmitted electroni- 
cally rather than via the printed page, 
writers with “due yesterday” dead- 
lines might want to think twice* 



Conclusion 

So who should buy a personal word 
processor? Probably anyone 
whose writing needtt are likely to 
require— and be saLiafied by — a 
better-grade of typewriter. 
Thai purchaser will gain ihe 
flexibility to correct and re- 
vise, at a relatively small cost 
premium. 

Shoppers on very tight bud- 
gets will aim) appreciate these 
units: A low-end PC system 
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($199), and none offers pin- or tractor- 
feed paper handling, 

Lack of file -form at compatibility 
with other machines, whether PCs or 
other word processors, might also 
trouble some would-be buyers. 
There’s currently no way to exchange 
data diskettes with a personal com- 
puter, or a word processor of another 
brand, 

Y el another potentially serious de- 
sign limitation is the absence of com- 



— -computer, display, software, print- 
er — will cost twice as much. People 
with ItmiLed work space, too, will cer- 
tainly like the fact that these ma- 
chines, 1 -piece units especially , can be 
stored away easily and retrieved 
without hassle. 

Lastly, buyers who can't imagine 
any computer being friendly will sure- 
ly appreciate the rapid up- and- run- 
ning time of this new generation of 
writing machines. ■■* 
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AUTOMOBILES 

OWNERS 

REPORTS 

The Probe, XJ6, Continental and AlJante 
log 4 million miles. 

BY MICHAEL LAMM, Contributing Editor 




S OME CARS provoke more in- 
terest than others. And that's 
certainly the case with the four 
cars that are wrapped up in this 
month’s owners report. 

Ford Probe 

Built in Flat Rock, Michigan, the 
Probe is a joint venture between Maz- 
da and Ford. The mechanical parts 
are shared with the Mazda MX-6 
coupe built on the same line. Avail- 
able with the 12- valve so ho Mazda 
Four, the Probe can be had in normal- 
ly aspirated, turbo, manual or auto 
Iran*, and three trim levels— CL, LX 
or GT. The MX-S’s optional 4-wheel 

steering U not available on the Probe, 



Most of the owners we surveyed 
couldn't say enough about the Probe's 
styling. Appearance easily topped 
our respondents' list of specific likes. 

On the downside, a few owners re- 
vealed that the Probe’s aerodynamic 
shape forced air and water into the 
passenger compartment. Rain and 
windshield washer fluid will blow in if 
the window is open even a little bit- 
Oevoid of rain guards, the sleek styl- 
ing has an upside— average of high- 
way fuel economy is 32 mpg, Several 
respondents also reported iin unusual 
absence of bugs smeared over the 
windshield, which says that air is 
flowing over the Probe, rather than 
hitting the glass. 





Behind styling, handling ranked as 
the second -bust diked feature. Power 
and performance were the fourth and 
fifth best-liked features, right after 
the excellent economy. Even the non- 
turbo cars seemed to have more than 
adequate go. 

Asked about quality, 97. 8 percent 
rated Probe workmanship good to ex- 
cellent, a satisfaction rate well above 
most domestics. 

Front-seat comfort, general spa- 
ciousness and silence pleased most 
drivers. They also agreed that the 
Probe is essentially a 2+2, with the 
rear reserved for children or cargo. 

Complaints, and there weren’t that 
many, had to do primarily with sales 
and service. Probes were in very 
short supply for a while, and many 
dealers tacked on as many options and 
extras, such as undercoating and 
paint sealer, as they could. Few buy- 
ers were able to beat the sticker, and 
many paid substantially more. 

There were the usual complaints 
about poor servicing, but even in 
those instances the owners seemed to 
feel that the problem stemmed from 
the dealer's inadequacies rather than 
the Probe’s, A large proportion, just 
over half, of the principal drivers 
were women, and many of them were 
critical of the handling they received 
from both the sales and service de- 
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part merits. In fact, the number of re- 
sponses to our survey that listed 
mechanical problems was a record 
low, so low that the ranking of prob- 
lems wasn't statistically significant. 

It seems the Probe has made a lot of 
friends for Ford. 

Jaguar XJ6 

In our previous Jaguar owners report 
(page 76, Aug. ’79), we summed up 
our survey by stating: "Jaguar own- 
ers enjoy their cars— sometimes 
through gritted Leeth, " 

That seems to be almost as true to- 
day as it was a decade ago. The sticker 
price is now twice as high as it was in 
1979, but most owners’ emotions 
haven't changed much. Jaguar styling 
still stirs the soul, the car’s ride/ 
handling/comfort prompt as much 
praise as ever, minor mechanical 
problems still crop up too often, deal- 
ers still manage to irritate customers 
—and most owners stilt love their 
ears through gritted teeth, 

Rigorous campaigns to boost Jag- 
uar reliability and dealer image have 
borne fruit to some extent. When ive 
asked 1988 owners about workman- 
ship and dealer service, the results 
were 15 to 20 percentage points above 
Jaguar's 1979 figures. According to 
our survey, excellence of workman- 
ship has risen lb. 4 percentage points 



and owner opinion of service excel- 
lence is up 18.3 percentage points. 

Even so, XJ6 drivers let us know 
that their cars haven't shed all of their 
former vices. And as before, electrical 
glitches topped the list. 

Ride, silence, comfort, handling 
and overall performance received 
high marks, but one complaint with 
early 1988 models centered on slug- 
gish acceleration. According to £3.5 
percent of our respondents, early ver- 
sions of the new XJfj series needed 
more power off the line. 

In response to owner grumbles, the 
factory soon raised compression and 
added 14 horses to the 3.6-liter, 24- 
valve aluminum inline Six. They also 



modified the ZF torque converter for 
better off-the-line response. And 
1989 models received a lower axle ra- 
tio (3.58:1 instead of 2.88). 

Owners generally praised riding 
and driving comfort, but suggested a 
few detail improvements. The power 
window and mirror buttons are too 
close together and sometimes cause 
confusion. The ignition switch stands 
too near the wiper stalk, so the wipers 
are easily turned on by mistake. The 
vacuum- fluorescent digital portion of 
the instrument panel washes out in 
strong sunlight (speedo and tach are 
analog), The driver’s power seat 
won't adjust without the engine run- 
ning, and lacks a memory feature. 
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OWNERS REPORTS 



The electric diHjr locks have to be un- 
locked by band. And some owners 
didn't like the horn on the end of the 
turn signal stalk. 

But even with all they indulge, they 
do it gladly, and the majority of Jag- 
uar buyers say they wouldn’t be hap- 
py with anything else. 

Lincoln Continental 

Ra^k in 1982, when we last pulled 
CnnUnentii! owners, Lincoln quietly 
aet the standard for the American 
Customer Satisfaction Index, despite 
the humble Ford Fairmont underpin- 
nings. How does the new 1988 Conti- 
nental compare on C5I7 

On every category H CSI either in- 
creased or remained the same. Well, 
except For one— new Continental 
owners weren't as pleased with the 
dealer's service, reflecting perhaps 
higher expectations on the owner's 



part as much as anything else. The all- 
new Continental sports several 
firsts — a V6, fwd and the absence of 
the trademark spare-tire hump in the 
trunk I id* Sure, there hasn't been an 
actual spare in the hump for a genera- 
tion T but there was some concern 
about losing a distinctive signature. 

Sty ling , however, remains one of 
Continental's strong attractions, both 
in the eye of the owner and passers- 
by. Owners also appreciate the silky, 
high-mileage, 3.8-liter engine, which 
is a complete and apparently success- 
ful redesign of the earlier Ford V6, In 
spite of some concern about lack of V8 
motivation, complaints about slug* 
gish acceleration came from fewer 
than one respondent in six. 

Fwd and the variable-assist/vam- 
ble-ratio steering came under praise 
for their combination of road feel and 
controllability under every road con- 



dition. The ABS was greatly appreci- 
ate^ as well. But the highly 
sophisticated computer-controlled air 
suspension undoubtedly helped make 
the ride and handling second and third 
of the most liked features, especially 
after a running change cured a ten- 
dency to bottom out on bumps. 

Some owners did complain the air 
suspension tended to settle noisily af- 
ter parking the car, hissing loudly 
enough to attract attention from pass- 
ers-by , and also hanging up on the oc- 
casional curb. 

Interior ergonomics got generally 
good marks, particularly the cavern- 
ous rear seating room. The only sore 
points were the hard-to-read digital 
dash, and lack of small object storage. 

As we mentioned, dealer service 
was a high spot in our last Continental 
survey , with 95 percent of owners rat- 
ing service operations as good to ex- 
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FORD PROBE 
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19-8 
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Whal itKangH woutd you like? 



No dianpes 
v be about 



3S.9* 

H.6 

5.0 

4.3 

3.9 



Etcvbe ahouldcr harness 
Power 

Add rain rfeflwtorp 
Mure powerful engine 
How much did you pay? 

Avenge *13,673 

Rahpc |1C F 149-18,000 

Wor kmanihip dpiniom 

Excellent 71.4% 

Cood 23.7 

Average 1.9 

Pour 0.4 

Oimfufl 4j|iLhUhn; 

Front. seata 



Excellent 

Good 

A 

Four 



67.4% 

27.8 

3-3 

1.6 



No 

Yea 

What type of I rouble? 

Electrical system 
T^iwnraaioni 
Air conditioning 
Shaft mechanism 
Engine staliLh^ 

Did you repair n youpaelf? 
No 
Yea 

Dealer repair* igiiifiriflir! 
Nfy 

Yea 

llfulenwrvkf DfJnlon: 
Excellent 
Good 
Avenge 
Poor 

Number qfvdikia owned: 

Thlfi car only 



87.0% 

12.7 

17.6% 

17.0 

14.7 

n.a 

8,8 

91.2% 

8,8 

55.6% 

44.4 

SAM 

42-1 

13-S 

10.7 

30.4% 



Mercury 0-8 

FottOw 8-7 

Nissan 6.9 

Ltodtrc 6*9 

Would you buy a Probe mrain? 



Yffl 
Maybe 
No 

Would you buy a diffcrml 
Ford next lime? 

Maybe 

Y» 

No 

Principal driver 

Y 'em ale 

Mate 

Equal 

Afe distribution of owner*; 
Under 29 years 
30-49 years 
5CFplufi 



73-6% 

20.4 

6.0 



&l. e% 

20.0 

22.4 

52.8% 

46.7 

1.5 

33-0% 

44.2 

22.2 



JAGUAR XJ6 



Total mile* driven 1 .1 15.5 1 2 

Average miles per ca, I loti: 

Wiln 4-apcocf automatic: 

Ihtown 17.3 

On the highway 28.0 

Why did you choose ibc XJ S? 

Styling 72.0% 

QualiLy-'workivuniihip 17,3 

iAUUryWAtUS 16.7 

Ride mo 

fhvned Jaguars before 11.3 

Ferfoimanci! 10,7 

Specific likes; 

ExtofkrstyfliY 77,8ft 

Ride 44.4 

Comfort 43.8 

Handling 32-7 

Ferfonnajice 16.0 

InLeriordocor-^LylinF 12.4 

SpcrlHr dislike: 

SSugKiiiJi lnw-apeed 
acceleration 23,5% 

Weak purf hnnaim 11-4 

PourdEiknuervin 9.1 

Noisy brakes Hr* 

No rom plain to 7,6 



Not enough headroom 
ildcrrumc^a 



6.1 

SbuuMiTWm^ 64 

W hul cJiaiifcvh wou Itl you Kike? 

More |MJwrrf\dcngirm El| 

Nochanj^n 16.fi 

Add seal memory feature 6.0 
lA*as ,lyhii phealed i/e sa mLrols 6.2 
Hevined shooiUier harness 6.2 
Chapge bam kHmtianVsound 5.5 
How much did you pay? 

Aver*** 541,944 

Range *37,260-52,000 

Workmanship opi nio-n : 

Excellent 58.™ 

Good 35.2 

Average 5.8 

FW 0.0 

Comfort opi ciitm : 

Front sente: 

Excellent 67.3% 

t;oad 38.7 

Average 4. 8 

Poor 1,2 

Rearsttta 

Excellent 64.5% 

Good 40.4 



Avi'tam 5-J 

Poor 0.0 

Had any mr^haiUcal (rouble? 

No M.,6* 

Yea 40.4 

Whal lype of trouble? 

Electrical system 22.5% 

Automatic iraJttmlwkw 17,5 
Rrakea 16-0 

Air mndiiiDner 15,0 

Trip computer 12.6 

Did you repair kl yminelf? 

No 03.0% 

Ye* 6-1 

Dealer irpainiUtiifirlof?? 

Yea 55.8ft 

No 44.2 

Denier service opi nion; 

Er.colk.nt 38-0ft 

GoCKl 30-7 

Averwe 17,3 

Poor 4.5 

NiUitfa* of vehkim owned’ 

Thifl csronly 10.3% 

Twoc*y* 37.0 

Three care 30.3 



Fourormonwi 

Makes of other car* owned; 

OMsmoknlr 
Mertw deu\ 

Cadillac 

Chevrelel 

Ford 

Jaguar 

Would you buy t Jfkfu*rXJ6 
afain nest lime? 

Yes 

Maybe 

No 

Would you buy a different 
next lime t 



EL3 

16,%% 
S0-6 
14. Z 

14.2 
11.5 

16.3 



64.6% 

20.8 

12,2 



'"ST 



.MilV tir- 

Yea 

Principal dmen 

Uak 

Female 



Equal 

ttm 



A*e dkttrtNjtlon of owner*: 
Under 29 years. 
SMSyUtt 

60-pllLH 



50,3% 

41-2 

8.5 

54-0% 

4Z.2 

3,7 

1.2ft 

335 

65.2 



•PerceuLiijite# mafcht ROt«quiJ 1 00% due to n>unrtinf cjr an isMuflkiwl ajuaunt of data. 
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celleint, bul that number has slipped 
La 84 percent. Previously p 81 percent 
said the dealer had repaired their ear 
satisfactorily, and that number has 
dropped to 63 percent. That may be 
some indication of the sophistication 
of the systems on the newer vehicle, 
and the difficulty the industry is hav- 
ing training mechanics. However, the 
number of actual mechanical difficul- 
ties encountered aj'e so low” as to make 
these numbers statistically suspect. 

Cadillac Allante 

Expensive, and worth it. That's what 
most Allante owners say about this 
newest of Cadillacs. Not that every- 
thing's perfect in Allante land, but it's 
close enough, even at the $55, 000-plus 
sticker price. With cars like this, price 
becomes one of the luxuries. Call it 
sticker pride. If the car didn't say, 
"Hey! Look what I bought'” the own- 



er probably wouldn’t have bought it. 
The Allante picked up itiosL of its 
points on styling and fun, in spite of 
the fact that 73 percent of the owners 
were 50 or older, with the converti- 
ble-removable hardtop being a big 
plus, Some Allante qualities that 
made owners feel young made others 
feel old, with specific complaints 
about the stiff steering and tight ride 
quality, liaising the unjwwered con- 
vertible top was a sore point, also. 

One Allante perk virtually all own- 
ers relish is dealer service. More than 
half our respondents rated service as 
nothing but excellent. 

In spite of its Italian -built body, the 
Allante is mechanically pretty much 
an Eldorado clone, so service techni- 
cians should find few surprises. 

Although there were a number of 
complaints relating to window seals, 
which should all have been replaced 



under warranty by now, more than HO 
percent of our owners rated work- 
manship as excellent or good. People 
who are paying $50, 000 a nd more fora 
car have high expectations, so build 
quality must indeed be high. 

Of general pros and cons, short 
drivers complained about poor rear- 
ward vision, especially in early cars 
with taller headrests. Others com- 
plained that the outside mirrors were 
too far back on the fenders to spot oth- 
er cars to the rear. The driver infor- 
mation center came under fire for 
being difficult to read in bright lighL, 
while the Delco/Bose sound ay stem 
received almost universal praise. 

A n other high point involved the at- 
tention-getting qualities of the car, 
with owners reporting coming out of 
stores to find curious admirers full of 
questions. "What’s that?" they ask. 
"Money talks?" fw 




LINCOLN CONTINENTAL 



Total mi leu. driven 




Vnnt 




Godd 


39.9 


AvefUtfr 


11.2 j 


Vifrnjn mi 1 c-h per gal Ion r 
With 4-ipced iUlumbtie: 




Why did you cfcaoH the 
L in ruin. Cofllincniil? 


2tM 


Average 
P Mr 


9.2 

6.4 


Vmr 

Number of veh Wet ownedi 


Sul 


In town 

Oh Uir highway 

f -dm mental Meries: 


IBLl 


Styling 

Owned Lincolns before 


{ 'cunforl opinion : 
F ro lit Rents: 




Thin car only 
Two carp 


21.1% 

47,1 




Comfort 


M 


ExceIlIcjiL 


71.7% 


Th rw carp 


16.6 


iiipnaturi" seriofl 


w.Hfe 


Front- wh«J drive 


9-2 


Good 


EU 


Foureritwf^Mre 


14.6 


Standard Coniinunt-nJ 


10.fi 


□mjity/wvrluiEftnihl u 


&8 


Av^raar 


2-7 


M uke* of other tat* owned- 




M !<j«r rtpUunt chmn: 

Inaunruof 




Hid*- 


&.S 


Pf<.r 


6.4 


Ford 


aa.i w 


fcH.9% 


Specific Jfikm 








Chevrnkt 


E5.5 


Overhead console 


52,3 


tsLeriornIvLiiur 


□9.5% 




61.2% 


Mercury 


15.5 


IneLiCIraf wittdflHdd 


52,1 


Rife 


44 5 


Gtwd 


36.7 


Lincoln 


12,1 


Etactriemte wilh memory, 


Huiwltina 


38.4 


Amue 




CwfiUsc 


12. 1 


pow^rlumlMir 

JELaound^y^m 




Comfort 


35.3 


P w 


6.4 


Pontiac- 


97 


29,1 


Ecwwny 


103 


Hud nny vncckqni^il l rouble? 


Would you buy a Linroln 




KtyliHifi ftilrv nvhlem 


in .h 


Spec Lfire diilikeni 




N(» 


71.2% 


( 'i.mtinentol a$f ain? 




Haw do you rale yaurranlinenLil'd 


EnnUnimeniB Ejm3c m 




V» 


2H.LH 


Yef 


75l3% 


ecimputeraontralled air 




bright fcijdil 
No- flHnpkJnLa 
Ehjjdnelick^pFjWeT 


21.1% 


WtiuE type of trouble? 




Maybe 


26 1 


iu»peniion intern? 

Excdk'iil 




16.2 


Eleetriral lyileta 
^ h pe nm on oo t tirni i n it 


21.6% 


No 


4.6 


37.0% 


Hrl 


12.2 


Would you buy Ford- Lincoln- 


Very eihrI 


23.13 


ratlin 


7 r fl 


Trip computer 


8L1 


SflerVUrj ajtal 1 "- 




Good 


21.2 


N^ tutuiuitie antenna 


7 .ft 


Key 1 e#? entry *jrt teffl 


B.1 


Mayfe^ 


45.3% 


SatiEptrtnry 


in, i 


tVhut rhan|!C!i would you like 7 


Mrionniof motor 


RLl 


No 


JW3.4 


Fair 


4.4 


No ehaiuraa 


3a 2% 


Ihd you repair il yourself? 




Yen 


jaa 


Poor 


1* 


Distal instrument contrast 1 9. 3 


No 


&4.6% 


fc k rineipal driver; 




Hof do you rati yuurlnnE LnenlflJ i 


More |H>wcrfu] L-riKn-ni- 


7,3 


Vvu 


54 


Male 


IU.3% 


■mi tack brakinjt -ivstem? 




AuipniJe antenna 


U 


[dealer re paLm sa tie Inc lory? 


Famakf 


2b. 3 


E^cdkfnl 


Mi.6% 


How much did ym p ayl 




Yes 


63.2% 


Equal 

Ajpedivlrfbutkin of nwoen: 


7.1 


Vefy Untl 


2 8.7 


Averoffr 




No 


36.3 




Good 


18,2 


Hinjir mjmx&im 


Ik-alcr srriict epitiiuii; 




UiifllergSyi^ii^ 


6,8% 


SuLiiiBKiiflfy 


U.9 


Warkmamhip ^plninni 




Ek«Uu( 


95.35% 


A6-46yetra 


23-2 


Fair 


0,4 


Excellent 


57,11 


Good 


4H.6 


W-pl UM 


77.6 






CADILLAC ALLANTE 








Total miles drpftn 


561 J 71 


Lack of power 


(LI 


Yes 


37 A 


Three caw 


25,0 


A^fnir imlnprr pnllup: 




H'KaUhnniiPi would you Hkc? 


W hill Lype nHruubtff 




Four ur more ears 


20.3 


IlklnUm 


in.ti 


Nortumge* 


SLffll 


EJi/ctric windows 


32.7% 


Mihcft of other ran owned: 




On LhvhiishwMy 


22.6 


Powar-top mt'Chuiwm 


17.2 


Oinvertibletop 


24.fi 


Cadilluc 




WhydU raw rbw«r Hie Allinl^ 


Mom powerftil t njctne 


0.4 


Battery 

Elertncai ayrtem 
WcidtHjT notHy Wr 
bkiWiTniiKur 


204 


Chevnilet 


25.K 


Styling 


mi™- 


fitter roar vision 


8,5 


10.fi 


tinada 


*8,7 


Amerocan im$xn 
PerftfPiMa 


lo.B 


Notik-akivu Eu|* 

How much rtlil yon pay 7 


6.0 


16.2 


MdrcudeA 

Ford 


13.7 

12,6 


Handling 


8.0 


AvEraee 


tt&SM 


l^id you repair Ityfvumlf? 




Would you buy iCadill&r 




Pratigp 
Sped ffcllkri; 


65 


Rauipre |46,5U(MyU r 0tiG 


No 


S3T* 


AtliLtLtr amid next lime? 






Work munnhip ■■pinion' 




Yea 


6.2 


Y« 


69. H% 


Styling 




E&edtail 


&&6% 


I taller repa i r« ^ol laf ucIott? 


Maybe 


36.6 


Handling 


45.6 


Goof! 


336 


Yen 


77. N* 


No 


16.2 


Comfort 


27.0 


AveriH 


6.2 


No 


22,2 


Would you buy adifTerenl 




Pfirfomuuietf 


1M 


Poor 


1,6 


] >dfll«r M*viee pinion: 




Cud 1 Mao ticrI 1 i me? 




Power 


16, 2 


rnmfnrt upi nion r oveml 1 : 




Estcellenl 


B>.4% 


Maybe 


4H.B% 


Sped fie dn liken: 




Excellent 


61.5% 


Gmd 


SR8 


No 


2B.7 


Effort erecting soft tap 


SE.S* 


Good 


33 M 


A jinnee 


12.4 


Y« 


27.8 


No complainta 


162 


Averifp? 


2.3 


Poor 


6,5 


Ajffi ditflrtliuiirin of ow iuu; 

Under SS yearv 




PfHMrntar vtoiiHi 


16 2 


P&H- 


2,3 


Number «f erklrlc* owrtrd: 


0.8* 


Goivirt Lbk- luaku 


9.1 


Huj| Bn.i mcctuinlral E rouble? 


Tmc*rijflly 


6,1% 


ifiHH years 


25.8 




6,1 


No 




TW£K*TH 


MM 


66-jdUA 


73. G 
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AUTOMOBILES 



Firsthand Drive Report 

CHEVROLET 
CORVETTE ZR-1 




Hearl of new ZR-1 is 4-cam, 32-vfllve, 5,7-llltr LT5 VB; capable 8 of roughly 375 hp 
SEfck-ihFf ting ZF 6 -speed jendi power to rear wheefs. 



VER THE centuries, the 
medieval fortress city of 
Carcassonne, in south- 
western France, has seen 
plenty of strange comings and goings, 
including desperate battles involving 
a lot of smelly guys in tin suits. But it's 
safe to say there have been few events 
to rival the show that Chevrolet cre- 
ated earlier this year as a dtoen shark 
shapes rumbled through the ancient 
gate and across the drawbridge. 

This unlikely tableau marked the 
official launch of one of the most ea- 
gerly awaited performance cars in 
American history — the Corvette ZR* 
1 tor. more properly, the ZR-1 option 
on the Chevrolet Corvette). 

Chevrolet elected to hold its ZR-1 
press introduction in France for two 
reasons. The car got its first public 
showing at the Geneva Auto Show in 
early March, about a week before the 
press preview, and the region offered 
a variety of challenging roads with a 
more casual level of traffic enforce- 
ment than anyplace in the U.R. 

Given this car’s vast capabilities, 
that last part was important. Getting 
to the ZR-l’s limits h an activity that 
requires (A) plenty of space and (B) 
official leniency. And so it was lKslL 12 
new ZR-ls growled across the moat 
and into a misty March morning. 

What followed was a day of high- 
speed pursuit over hundreds of miles 
of gorgeous French countryside, fob 
lowed by a second day of track activi- 
ties at the Goodyear Mireva! teat 
facility at Montpellier. And what 
emerged was an unshakeable convic- 
tion that Chevrolet has hit the mark 
squarely. The ZR-1 is a giant step 
ahead of any production sports car 
ever built in this country. It combines 
everyday good manners with per- 
formance potentials that equal or sur- 
pass the world's most exalted thor- 
oughbreds. And If $50,000 seems a bit 
steep, consider what you'd have to 
pay for a F errari Testarossa. 

Jt speaks well for the basic exeel- 
le nee o f the Corv ette design that most 
of the ZR-1 story is under its hood, 
Aside from the massive rear tires, the 



ZR-1 is essentially a high-tech engine 
swap, substituting the all-new 32- 
valve aluminum LT5 VS for the old 
cast-iron push rod small block L98 Vfl. 

Chevrolet initially sought to econo- 
mise here, hoping to avoid the fearful 
tooling coals that go with any new en- 
gine, let alone one intended for a low- 
volume sports car. Thus the first 
mandate to GM's Lotus subsidiary' 
was to design 4-valve heads for the 
small block. 

But it soon became dear that this 
Lactic could not produce a powerplant 
that would simultaneously meet out- 
put, emissions and fuel economy re- 
quirements, an all-bul-incompatible 
trio that had already eliminated sev- 
eral other candidates, including turbo 
V6s and a twin-turbo V8, Lotus was 
given an almost-dean sheet of paper. 
Only the L93 bore centers w r ere pre- 
served, partly as a packaging consid- 
eration. Although displacement is 
essentially the same at 5.7 liters, the 



LT5 has a slightly smaller bore and 
slightly longer stroke. 

Drawing on the extensive racing 
experience Lotus has accumulated 
with twin-cam multivalve engines, 
the aluminum alloy block is contempo- 
rary, but hardly revolutionary. The 
open-deck design is sand cast fat Mer- 
cury Marine), and uses Nikasil-plated 
cylinder liners in place of the more 
common cast iron. The aluminum lin- 
er choice was dictated by the need for 
close tolerances and optimum ring 
sealing, and NLkasil — a nickel-silicon 
alloy — provides superior wear char- 
acteristics. 

Evidence of the LTo’s power poten- 
tial can be seen in the massive lower 
end of the engine. The block casting 
includes external ribbing, for extra 
strength, and the lower crankcase as- 
sembly, also cast aluminum, incorpo- 
rates cast-iron bearing cap bolts. 

Main bearings are substantial at 
(P least turn to titim 
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SPORT VEHICLES 





We conquer land, sea and air in a test 
of personal hovercraft that gives 
new meaning to the term all-terrain. 

BY JOE SKORUPA. Boating/Outdoors Editor 
PM Photos t>y Brian King 



Fleet of high-tech hovercraft 
puli on an air show in Miami's 
llJlcayne Bay. Flying in formation 
[above] from left to right Are 
Scat II, Neoteric Racer and Scat HP 
Dy rtaSur f fieftj, a prototype 
by NJrvtfc. powers aihQre among 
the man groves. 












POPULAR MECHANICS* JUNf IW 








T HE FLEET RUNS in loose 
formation toward the saltwa- 
ter flats of Miami's Virginia 
Key. The water is leas than afoot deep 
and getting thinner. Sandbars ap- 
pear. We; run over them and surprise 
a flock of snowy egrets perched in the 
mangroves. The water becomes little 
more than a glaze over white sand. 
We run on. 

Finally, we make shore and head 
single file down a twisting, partially 
submerged trail. We bank left, then 
right, then down a long straightaw ay 
to a cul-de-suc where we spin a tight 
180° turn anti head back the way we 
came. We reach deep water momenta 
later, then mar out to sea. 

This was my first hovercraft adven- 
ture and it was an eye-open- 



er. I've boated in Biscay ne Bay 
dozens of times, but this made it seem 
like a new world. 1 went w here no 
boat could go, I explored shallows, 
sandbars and even dry land, all inac- 
cessible to any other kind of craft. 

Over the past few years, personal 
hovercraft have come of age. Manu- 
facturers are now producing afford- 
able, reliable, turn-key sport 
vehicles. There’s even a growing race 
circuit. So the time seems right for a 
PM test of four single-engine, 2-up 
sport machines from three of the top 
builders. 

Over a period of three days we ran 
the fleet through a wide range of 
wind, water and land conditions to 
learn about their strengths and weak- 
nesses. Here are the results. 



Scat 11 

The Scat 11 is Lho lightest, 
least intimidating and most 
forgiving craft in the fleet. It 
also sports the lowest price 
($ 1900 ), making it a superb en- 
try-level machine. 

The first thing flyers notice 
about hovercraft (not just the 
Scat II) is that they’re load. 
The second thing vou notice 



actually turn, they arc. The Scat II is 
actually very responsive, as hover- 
craft go, but this refers to wide 
sweeps rather than 0-force turns. 
Flyers quickly learn to lean hard into 
turns using their body weight to 
tighten the pivot fjoint. 

One of the most interesting design 
elements of the Beat II is its bow-high 
bubble (air cushion) profile — about 1 
in. higher in the how than the stem. 
This is done to reduce the possibility 
uf plowing in, which occurs when the 
1h)w strikes the water. 

Other features uf note on this easy- 
to-use machine are 428-cc, 3S-hp 
Cuyuna engine, lanyard stop switch, 
direct drive (no belts), four cleats and 
removable gas tank. 

Scat HP 

The Scat HP is the Scat IT's more 
owerful brother. Both feature simi- 
lar hulls, outer shells and standard 
features, such as Scat's distinctive 
how-high bubble and direct drive. 
The main difference is the Lurquey 
4%-cc, 52-hp Relax engine that pow- 
ers it to Beet-leading lop-end speed 
and hole -shot times (200-fl. runs be- 
gun on water from a dead stop). 

If the Scat II is the fleet’s superb 
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LIFT DUCTS 



RIDING ON AIR 

What i under a Wylng hover craft? 
Literal^ a cuthJon crfadr. THe skirts 
never leave the ground, hut the hull 
do« — about 6 to S Iru 



/ 

AIR CUSHION 



SKIRT SEGMENTS 



HP is the next logical step up. In* 
creased power makes it an ideal 2-up 
rider and a jack rabbit in get ting over 
the hump, a term that refers to a wa- 
ter-displacement effect that slews 
forward progress until the craft 
climbs over it. 

The increased power of the HP 
adds only tiO pound s h bo the respnn* 
sive machine whips around like a 
roadster in corners and nails a 180 s 
turn with conviction, a technique for 
achieving a high-speed stop. 

The HP comes with an electric 
start, digital engine-hour counter, 
tacb, temperature gauge, handrails 
for the passenger, and a $7495 price. 

Neoteric Racer 

The Racer's similarities to the Scat 
HP include weight, top-end speed and 
engine displacement and horsepower, 
but the differences are striking. It 
comes equipped with a twin bucket 
system, unique among the fleet, that 
neutralizes thrust air by diverting it 
forward. Close the right bucket, by 
pressing a foot pedal, and the craft 
turns right. Close the leftside and T 
well, you get the picture, 



By combining bucket action with 
body English, the Racer becomes a 
highly maneuverable craft. Close 
both buckets and it achieves some- 
thing no other craft can do — reverse. 
The Racer is also distinguished by 
stator blades aft of the fan, electric 
start, engine-hour counter, temp 
gauge, tach and fuel gauge. 

Strangely, the Racer is the only 
craft in the fleet to sport a flat air bub- 
ble. This means that its bow is closer 
to the water and more prone to plow- 
ing in. It also means it’s harder to get 
over the hump, a fact borne out in its 
sluggish hole-shot times. 



Hovercraft Plans 

II you *anf to build your own hovercraft, 
you need look no further than Ihe pages 
of Pdpuuh Mechanics. Soo "Hot- Rod 
Hovercraft i page 92, May BB) for a de- 
scription of Tri-Flyer. 75-mph mufupas- 
sangof machine, and "Build Our Air- 
Cushion Pegasus" (page 62. Jan. B4; tor 
a <f escr iplicn ol a "Ity mg saucer ' Plans tor 
bolti are featured in PM's Plane And Ideas 
catalog (S2 from Populah Mschan-ics. 
Box 1014, Radid Cily Station, New York, 
NY1DI01), 



Aside from exposed battery and 
bucket cobles in the cockpit, the Rac- 
er is a well-built craft that offers 
enough challenge and complexity to 
satisfy intermediate flyers. 

DynaSurf 

DynaSurf is a prototype — literally 
the No. 2 vehicle out of R&[>— built in 
Japan by Nimac. Retail craft, which 
will incorporate many modifications, 
won’t be ready until the fall. But let’s 
look at what's already been achieved. 

DynaSurf sports the fleet’s largest 
body and biggest engine, a 600-ce, 81- 
hp Kawasaki 4-stroke. Enormous 
power gives it tremendous stability 
and 2-up riding capacity. 

But the added power doesn’t fully 
compensate for the increased weight 
(fleet-leading 58G total pounds). 
Greater mass generates greater mo- 
mentum. Consequently, DynaSurf? 
turning radius and stopping time (in a 
134° spin) are the longest in the fleet. 

Other problems to be addressed in 
future models are frequent engine 
breakdowns (probably due to insuffi- 
cient man ni nation), overly longbow 
skirt segment (tearing means com- 
plete loss of bubble), clumsy side-to- 
side handlebar steering (instead of a 
joystick), and flimsy skirt material. 

On the upside, this is the fleet’s qui- 
etest machine, due to stators and 
acoustic holes in the fan cowling. Oth- 
er noteworthy features are handrails 
for the passenger, electric start and 
ability to use unmixed, regular gas. 

The test team looks forward to com- 
ing advances in the DynaSurf and the 
rest of the fleet. To our newly ed ucat- 
ed eye, Scat seems to have put the 
most R&D effort into perfecting a re- 
liable, user-friendly craft. Neoteric 
seems to be aiming for a sophisticat- 
ed, high-tech approach. DynaSurf 
seems to be seeking stable 2-up riding 
and high-performance power. (M 





SPECS AND DIMENSIONS 



TEST RESULTS 



MANUFACTURER 
MODEL FHDNE 



ADDRESS 



LENGTH WIDTH 
WEIGHT FUEL 



ENGINE 

Cl'ElD 



PRICE 
AS TESTED 



AIR CUSHION 
HEIGHT Lin.) 



TOP END 

SPEED COMMENTS 



HOLE SHOT 
EDO-ll COMMENTS 



HANDLING- 

COMMENTS 



i305l 2 5^- SCAT 



imli N KmMM> 
Mmini. FL33U5 



4 rei 

3 SO ID Ogal 



Fkjlfli-flta 

tDC Htdrt J96 
cc52hp 



FMftS 



I JT fry . 
t 25' 



39 ,5 •Dph 9.49 bk . Ivjn to** 
■ I □ Fly Arid iL’nqutor prgrms 

hump 



T D1B iTKRffrq m 
s&aigrLiaway b. Ilka 

a IQWW m "jJJr|3 



Hw^ric Rich 

IB 12| 234- 1 120 



I S45 Tippecanoe El 
f eme Haute \ -irfiO? 



' ' fi f". & 
330id t&gm 






Seal if 

l3M*9?4 SCAT 



10521 N Kendal! [> 
Miam: FL3311B 



SJfRjE. 



fi24'avg 

fat&ubds 
DOM LOdlt 



7 31- ivfl , 

1 rri ingrior f* 
tow 



30 mp* 1 ililariiri- 
Piryfit 



1 1 55 urn , law txm 
nuik^a-if liarOer \Q 
Cftfnfrhmrip 



neuvfifat>*(Y, Irakli 
wflll in mnd 



35 5 rai|}l l . ipiagnHf 
ter i mail ■rgtnii 



B.B2 iK . bCNi-hif^i 
pm rite hid pa avur 
i hump 



PtSdiLtHSle. ns- 



it- da ling 



Nimac ElitnaSuri 

1 51 GUM- 1530 



' DO IjdiiTi". <V.c 
Hauppawfl* N'f 117DB 



SSM5 



1 m. frgnffi 
mtxm 



3 S ffiph. lulurfipfp- 
irjiyptn will d njtwWy 



3 §4 lAt (WhOtitfD 
h«Lvy. trow tjgfi 
prqWihiif 



QCfid l&f? up TA> 
mg. bkfl hardly 
■he a imo 






POPULAR MECHANICS* JUNE 1909 
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OUTDOOR 

STRUCTURE 

Four Great Ways To Improve Your Proper 



B MULTILEVEL DECK 

■ LATTICE FENCE 

■ SERPENTINE WALKWAY 
PLUS: OUTDOOR BUFFET 
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OUTDOOR STRUCTURES 



FULL 

DECK 

A new deck design with afl the trimmings. Adapt it 
to your home and build it yourself. 

BY EUGENE AND ELIZABETH THOMPSON 



O NE OF THE great advan- 
tages of owning a home is 
owning the space around 
it. Let's face it, whether 
your house is on a postage-stamp lot 
ora multiple-acre estate. If it weren't 
for this space, your house wouldn't be 
much more than a condo. 

Think of the apace around your 
house as an outdoor room, A room 
where fences mimic walls, the floor 
transforms from stable deck to undu- 
lating lawn, halls are interpreted as. 
Lastefiil walkways, and the ceiling, of 
course, is only limited by the sky 
above — a defined area that accents 
the natural environment while acting 
as an extension of the household living 
space. 

This is the outlook that inspired the 
deck design, featured here, and the 
fence, walkway and outdoor buffet 
ideas that follow. All of the projects 
are built with pressure-treated lum- 
ber, Where screws are specified, we 
used Fastap Plus screws. These have 
a special Dacrotizecl coating and an in- 
novative auger tip for fast installation 
with a powerdriver and Phillips-head 
bit. For more information on these 
screws, contact Fastpac, Inc, at 17903 




Entrance to the deck area Hi by way of a spa 
Clous lower platform. A Similar unit on the 
main deck affords easy access to the house. 



a# 



ArenLh Ave., City of Industry, CA 
9174W, As an alternative, you could 
use gal vani zed d ry w all -type screws . 

While the deck that w e built was 
created to complement our specific 
home, the basic design could he adapt- 
ed to any situation. Rather than make 
drastic changes to our backyard, we 
designed our deck to incorporate ex- 
isting trees and shrubs and wrap 
around our masonry barbecue. 

When planning your deck, first 
make a scale drawin g on graph paper 
Incorporate the features that suit 
your needs and dimension the deck 
appropriately for your space. Don't 
forget Lo lay out your lighting and out- 
let requirements and plan to use dedi- 
cated circuits w ith GFCI (ground 
fault circuit interrupter) breakers. 
Check with your local building inspec- 
tor to see if your ideas conform to the 
building code and then create a list of 
materials. Also, before you begin, 
nute that all of the deck and planter 
trim pieces are rounded on the upper 
outside corner. You should form these 
edges with a router and VLMn.-rad. bit 
before cutting the stock to exact 
length. 

Setting the pom 

First* drive stakes at the i leek corners 
and use mason's line to indicate the 
perimeter. Determine that the layout 
is square by checking the corners as 
follows: Measure 3 ft. out from the 
comer along one edge and 4 ft, along 
the adjacent edge. The distance— on 
the diagonal — between these two 
points should be S ft. 

Then, build batter boards outside 
and parallel lo the deck perimeter , for 
aligning the posts. Batter boards are 
long boards nailed to stakes driven 
squarely into the ground. On Lhe 
boards, lay out the position of each 
2x8 that will be carried by a post. De- 
termine the post positions by running 




mason's line from the batter boards to 
corresponding beam positions 
marked on the house. 



Dig roughly B-in.-dia. post holes to 
below 1 the frostline. The in-ground 
planter is constructed around doubled 
4x4 posts so these holes will have to be 
larger. Secure the doubled posts to- 
gether with Vi-in.-dia. x 6-in. lag- 
screws. 

Lay about 4 in. of gravel in all the 
holes, insert the posts anil hra.ee them 
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to stakes* driven m the ground- Dou- 
ble check that L hey re plumb, square 
and aligned wii h l he masurrs tint. 3 . 
Then, pour 1 he concrete r sloping the 
top surface to shed water. 

The in -ground planter 

< hice the concrete has set around the 
doubled posts, remove the braces and 
trim the posLs to vi in. less than the to- 
tal planter height. Use 3-in. screws to 
fasten a 7-in. -long 2x4 cleat to the in* 



aide face of each post. Then, fasten 
the planter bed 2 x4s to the cleats and 
bore the drain holes as shown. 

If you're installing a lifiht in this 
planter, secure the junction box to the 
post and above the bed. After the 
planter is finished, install a partition 
that separates the box and fixture 
from the main planter bed area. Run 
enough wire from the box to cum Lee L 
to the rest of the planned lighting cir- 
cuit* Sheath the planter Bide-? with 



homonud l xd boards smimJ with 2- 

in_ screws. 

Miter the top 2x4 trim exactly lu 
length and secure w ith Pv-im lug* 
screws driven from the inside of the 
Ixfi boards, Then, add 4-in. galva- 
nized corner braces to keep the cor- 
ners light . Install the vertical Is4 
boards as shown on t he drawing. 
Leave a VWn. gup between each 
board and the next, and between the 
board ends and t he trim. 
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. SET POSTS IN H'-DMA. HOLE. 
BELOW FftOTUNE, POUR 
CONCRETE ABOUND POST 



BUTT BENCH BOARDS WITH !H" SPACE BETWEEN; 
ALTERNATE JOINTS AT SEAT SUPPORTS 



DRAIN 2X6 FRAME 
HOLES jOiAGONAL 
/ PLANTER f 



1 X 4 
SPACER- 



OUTDOOR STRUCTURES 



Framing the main deck 

Use a chalk line Lu mark a level line on 
the house wall that indicates the l op uf 
the deck. Measure l 1 ._ i in, down to find 
ihe ledger posit inti. I f your hnnse ha* 
wood aiding. b*Ud] met id Hashing un- 
der tho siding and bond to [\o nn Lop uf 
the ledger edge. Cut the 2x8 ledgers 
to length and secure them to Ihe 
house with lagserews and washers. 

If you're fastening to a masonry 
wall t first install expansion shields of 
^appropriate ^ize for 'he Ligsei'exvs. 
Bore the anchor holes w ii h a carbide* 
tipped bit and Lap the anchors in place 
with a hammer. Once the ledgers are 
Hecured. transfer ihe framing posi- 
tions to them. The short -wall ledger 
in our installation is lagserewed to ihe 
in-ground planter as shown. 

Clamp ihe main support heam> In 
the posts T check for level ami secure 
them to the ledger with gulvanisierl 
joist hangers, Lay a straight 2sH 
across the beams to ensure I hal they 
lie on the same level plane. Then* 
clamp in place the shorter beams that 
extend from the midsection of the 
deck. Secure beams to posts with : - 
Ln + -dia + X H- in. -lung carriage faulty 
washers and nuts. 

Use joist hangers to install the 2xfi 
and 2x8 joists that Fit in between the 
beams. We used 2x(i stock to create a 
square frame around the tree. Mark 
undent the bench posts 15 7 / h in. above 
the framing and the planter posts 3fi 
in. above the framing. The posts at 
the midsection are cut flush. Com- 
plete the main deck framing by in- 
stalling the angled 2x8 joist that fits 
betw een the planter end posts as 
shown. Lay out and install any addi- 
tional wiring and junction boxes ac- 
cording to your layout. 

Next, frame the lower platform 4 
in, below the main deck using 2x4 
stuck. Use :i line level to transfer the 
platform frame height from the main 
deck to the platform posts. After the 
framing is done, cut the posts flush 
with the 2x4s. 

Laying the deck 

Begin by laying diagonal 2x4s on the 
lower platform staining with the piece 
adjacent to the angled 2x8 joist, Miler 
one end to fit against the main deck 
framing and overhang the other end 
to be cut off when the decking is done. 
Secure with 2-in. screws. Install the 
remaining boards leaving a W-in. 
apace between each board . 

Trim the deck boards flush with the 
framing. Cut the trim that fits around 
the platform and continues around the 
in-ground planter. Miter all corners 
and install with 3-in. screws. 

Before laying ihe main deck 
boards, install the 2x4 trim that runs 



along the front edge uf the deck so 
that il protrudes 1 VI; in. above the 
framing, This serves as a stop for the 
angled deck hoards that can't ho 
trimmed later due tu ihe posts. 

When laying the deck hoards, plan 
any necessary joints Us fall On the 
framing and sUtggur joints in adjacent 
rows, where we decked around the 
existing tree, the hole was cut in an 
octagonal shape. When the decking 
complete, cut the board ends flush 
w ith the perimeter framing and hi- 
st all the remaining 2x4 trim. 



The 4-in, -high entry dour phiLfurm 
is framed with 2^-in,-wlcle stock 
ripped from 2xU. Secure it to the 
[lock as shown, lay the deck boards 
and install the trim. 

Building the bench; pi writer 

Cut the 2x4 bench supports as shown 
in the draw ing. Clamp the first pair in 
place ho the top edges are J /h in. above 
the bench post top and the pieces are 
level. Secure with two \ i-in.-dta. < 7- 
lil - long carriage bolts per post. In- 
stall the remaining supports in the 
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AND EXPANSION SHIELDS 



4-6" GRWEL 



DECK ELEVATION VIEW 



2X4 TOP TRIM (MITER CORNERS) 



FLUSH LAP JOINT (OUTER 2 X 4) 



I X 4 
BOARDS 
(SPACE N4 P | 



X A ISINER SHEAtHINO 



2X4 PLANTER 
BED AND SPACERS 



BENCH; PLANTER 

ASSEMBLY 



SPACER 

BEVEL EDGES 



m ftCHNIQ^ 44T flV LUGCNF ThOwIRiDN 



TOFULAfi MECHANICS* JUNE I SB? 




end is flush withthti last post. Install a 
second 1x4 spacer directly cm the 2x4 
in the? sameway. 

Inshdl iwo^smilnr horizontal spac- 
ers, one on each side of the main __ 
planter section and ri 

EXISTING 

BARBECUE *. ,#■ <- 



ered by 2x4 stock with a channel cut 
along l he centerline. The wire is mut- 
ed to the box via holes bored in the 
posts as shown. 

Cut and install the six vertical spuc- 
^ era, two per post, on the long 
2 planter section. Miter the top 
dpij e nd s aj u I 1 ie ve l the ei Ige ^ of the 
pair adjacent to the an- 
J jfcferjC 4 - - gled planter section. 
IHbia Frame the an 



with Vt-Uu-ihick k 8-in, dong strips of 
lattice, Stack two strips edge lo edge 
between the boards over each sup- 
port. Fasten each board to the last 
with S'/L-in. screws. 

After the last board, saw the bench 
end straight and square and install 
the remaining 2x4 trim. Then, cut anil 
install the planter top trim and the 
outer layer of vertical 1x4 boards. 

Finish the deck by installing 1x2 
trim around all bench posts and along 
the deck where it meets a house walk 
If your deck incorporates a tree, con- 
struct the tree curb from 2x4 stock as 
show rt in the drawing. IW 
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same way, checking that they're all on 
the same level plane. Bevel the seat 
support adjacent Lo the angled sec- 
tion, Next, install the 2x4 spacer that 
rests cm the seat supports on the aide 
of the planter opposite to the bench. 
The end that joins the angled planter 
section Is trimmed at 45 and the other 



in. above the first spacer. Cut 2x4 
stock for the long planter beds. Bore 
: 'i-in. drainage holes and secure the 
beds between the spacers with 34 n. 
screws. 

We then mounted the junction box- 
es fur the lighting, The wiring runs up 
Lite inside face of the posts and isenv- 



g!ed section with 2xb stock, carefully 
fitting the bed around the posts and 
securing with screws. Then, sheath 
the planter with 1x0 boards. 

Before installing the bench boards, 
secure the outside section of 2x1 trim 
to the 1x4 spacer. Then, begin laying 
the 2x4 bench boards spacing them 
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PRIVATE 

DOMAIN 

Make the back forty your own with our easy-to-buifd 
sectional fencing system. 

BY EUGENE AND ELIZABETH THOMPSON 



I F GOOD fences make good neigh- 
bors, then we hav e the solution for 
making you r neighbors the friend- 
liest people around. Our 3-ft. -high 
fence adds just the right level of pri- 
vacy to an outdoor living space. 

The fence is composed of 4x4 posts 
that support light and airy lattice pan- 
els The lattice is available at building 
suppliers in a standard 4xfl panel ssae. 
Like the rest of the lumber thaL we 
used, it comes pressure treated for 
long life. Beneath the lattice is a skirt 
of vertical 1x6 boards that makes an 
ideal backdrop for adecorati ve border 
of flowers. 

To make the gardening chores easi- 
er, we installed Zx4s around the 
flowerbed area. This keeps the lawn 
at hay and, because the 2x4s are pres- 
sure treated, you’ll never have to 
worry about deterioration. 

The main fence and border compo- 
nents are secured together with steel 
framing connectors. We used Teco 
Ty-Plates for the flat connections and 
Teco framing angles where the bor- 
ders join the posts. Use galvanized 
dry wall screws or the Fas tap screws 
mentioned in our deck story to join all 
members. 

Planning your fence 

First, use graph paper to makes scale 
drawing of the area to be fenced in. 
Diride each straight run of fence into 
equal segments of 96 ’A in. orlesi . This 
dimension is derived from the stand- 
ard B-fl, lattice panel length — the ex- 
tra Vi in. is for clearance and makes 
the installation easier. 

To start construction, drive a stake 
at the ends of each run of fence. 
Stretch a string between them along 
the fence line and measure offthe post 
positions. We usedS-ft, posts set into 
2-ft.-deep holes. A posthole digger, 
available at most equipment rentaj 
dealers, makes the job easier. Dig the 
holes 4 to 6 in. deeper than required 
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and add gravel to bring the hole to a 2- 
ft. depth. Then, cut a notch in the top 
of each post to accept the 2x4 top rail 
as shown in the drawing. 

Insert a post into the first hole. Ad- 
just the height by trimming the post 
bottom, or removing or adding grav- 
el. Secure two diagonal braces — one 



at right angles to the fence and one in 
line with the fence — to stakes driven 
into the ground. Adjust the braces so 
the post is plumb. Place the braces on 
the outside of the fence so they won't 
be in the way when the skirt and the 
top rails are installed. Install the re- 
maining posts in the same way usings 
line level to adjust each post to the 
height of the first. 

Cut Lhe 2x4 top rails to length so the 
joints are centered on the jhjsLs. Tem- 
porarily clamp the rails in place and 
double check that the fence is 
straight. Then, backfill the holes, 
firmly tamping the soil with a heavy 
steel bar. Secure the top rails with 3- 
in. screws and reinforce end-to-end 
joints with framing plates as shown. 

Next, attach the cap rail to the top 
rail with 3-in, screws on 16-in. cen- 
ters, Use 20d galvanized nails where 
the cap rail joins the post tops. Bore 
nail pilot holes to prevent splitting. 

Building the skirt 

First, secure the 43’/t-in.-kng 2x2 
nailers to the posts flush with the in- 
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side post faces. Butt the top ends 
against the top mil— the bottom ends 
indicate the height of the skirt . 

Carefully measure the exact dis- 
tance between the posts and cut pairs 
of 2x4 3-ails to fit each section. If your 
ground is level and straight, simply 
secure 20-in. -long 1x6s to the rails 
with lft-jn. screws as shown in the 
draw trig, If y o li r gro ti nd v a r ie s be - 
tw een the posts, or if it slopes slight- 
ly p cut each board to conform to the 
ground leaving a 2-in. space between 
the board and the ground, Then, at- 
tach the skirts with the framing plates 
els shown in the drawing. 



Installing the lattice 

Cut each lattice panel to W in< less 
t ban the distance between the posts. 
Position the lattice on top of the 1x6 
skirt boards and damp in place. The 
lattice is attached with 1 W-in. galva- 
nized finishing nails. Bore pilot holes 
for nailing the lattice to the top rail, 
2x2 nailers and top rail of the skirt. 
Then, secure the lattice. 

The trim that surrounds the lattice 
is made from lVt-in.-wide strips 
ripped from 1x6 pressure-treated 
boards. Miter to exact length the 1x2 
trim stock that frames the lattice. In- 
stall the trim with 2-in, screws on 12- 
in. centers. Bore and countersink all 
screw pilot holes to avoid splitting the 
wood. 

Flowerbed border 

To lay out the border, run a string 
parallel to the fence to indicate the in- 
side edge of the bed Where the fence 

20d GALVANEZED COMMON NAH 
[2 FEH POST TOPJ 



has an opening or gat e . run a siring di- 
agonally to the gate post. Then, re- 
move the sod to make a ^Vfe-m.-wirle 
trough along the border line. Dig 
away enough soil so that a 2x4 will tie 
flush with the surrounding grass. 

Dig roughly 16-in. -deep holes 
spaced at 3- to 4- ft . intervals along the 
flow r erbed line. Install pressure- 
treated 2x4 stakes in the holes and 
check that the stakes are on a straight 
lino. Use a scrap piece of 2x4 laid in 
the trough to mark the exact stake 
height, cut the stakes to length and in- 
stall. 

Cut the border 2x4s to fit and se- 
cure the bottom layer to the stakes 
with 3-in, screws. When installing the 
top layer, lap the joints as shown in 
the drawing, Connect the border to 
gate posts with framing angles and 
I Vt-in. screws, VH 
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GARDEN 

PATH 

An easy-tobujld walkway that leaves the straight 
and narrow behind. 

BY EUGENE AND ELIZABETH THOMPSON 
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ERE'S a reason why buck 
country roads are never 
straight. They evolved from 
paths and trails that conformed 



Edge of xhe walkway ( above ( are upped 
witch edge tending I o conceal the deck 
board endi and highlight (he curve, Gravd 
next to walkway makes lawn maintenance 
easier. The Ortratf shape of th# walkway Is 
determined by yard and landscaping 
feature such as a rock garden ( below]. 



to Lhe natural topography and land- 
scape. I f your backyard is like ours, it* 
Lc>o r has its own geography. Arid, the 
route from your hack door to the 
driveway or street may be anything 
but straight. 

Our serpentine walkway is de- 
signed to follow the natural path 
through our yard. Although your 
backyard may have a different shape 
and its awn unique features, Lhe prin- 
ciple h the same. Even If your space is 
plain and untandscaped, designing 
and building a curved walkway like 
this may set the theme for future out- 
door projects that are sure to make 
your yard a garden of delights. 

This walkway is actually more than 
a simple path. In our design, it wraps 
around a rock garden and small pond 
as it joins the main deck. At this point 
it widens and becomes a small, low- 
level deck in its own right, 

Planning the walkway 

First h lay out your house ann yard on 
graph paper. Then, add the walkway, 
adjusting the shape as necessary until 
it suits your requirements. If your de- 
sign includes trees or shrubs, plan the 
framing that surrounds these fixed 
features as shown in the drawing on 
page 92. 





Working frum your scaled layout, 
determine the distance of the curved 
walkway at various points from a 
fixed yard feature such aa a house wall 
or fence. Then, from the coirespoml- 
ing points on the act ual wall or fence, 
measure out the appropriate dis- 
tances taken from your layout and 
drive stakes at these points. Run ma- 
son's line between the stakes and 
rough out the actual curve by spread - 
ing a line of garden lime on the 
ground. Walk the urea to get a fee! fur 
the space. When you're satisfied, it 1 ® 
time to start building. 

Building the framework 

The majority of the walkway is 
framed on 4x4 sleepers that rest un 
4x4 posts cut nearly flush to the 
gr r i uni I . The post h oles eu 1 *? dug at, least 
2 ft. deep with grovel at the bottoms 







for drainage. The actual height of the 
posts will depend on any irregular- 
ities in the ground level 

IF your walkway will Vie attached tu 
a main deck* a* ours wa* H support this 
end using a 2x l ledger lag&crewed to 
the deck beam. The ledger is placed 
nVk in. below the level of the main 
deck. On nur layout, this ledger ex- 
tend# biyuml the walkway and begins 
the framing around our masonry bar- 
becue. The outboard end of the ledger 
is screwed loa post that's Hush with 
the top of tiie ledger and in line with 
the barbecue as shown. 

After laying out the position of this 
post, measure B ft, out from the main 
deck and install the next sol nf posts. 
We then completed the framing: back 
to the main deck and barbecue using 
Zx4 stock ami a 1x4 sleeper for sup- 
porting the beginning of the curved 



walkway edge. Use expansion shields 
and lagboita where the framing joins 
masonry. We also installed the fram- 
ing around two trees in preparation 
for decking and to support the tree 
curb :ls shown. 

Continue tfl install post* at b-ft. in- 
terval.^p following your layout and us- 
ing on r design as a guide. Use mason's 
line stretched between each post posi- 
tion to determine l he height of the 
posts. Double check lhaL the post tops 
lie im a uniform plane with no bumps 
or irregularities L?iv 4x4 sleepers on 
the posts, perpendicular to the direc- 
tion that the planking will be laid, Se- 
cure them to the posts with framing 
plates such as Teco Tv -Plates, 

Where necessary, frame between 
the ports and sleepers with 2x1 stock. 
Splice the 2x4 framing that's at right 
angles to the decking on 2- ft. centers. 



Use 3-in, screws to secure the 2x4 
framing. 

Laying the deck 

A fler the framing is complete, begin 
cutting 2x4 stock to length for thy 
deck. Plan the joints to fall on the 4x4 
sleepers and stagger the joints he- 
iweeh adjacent rows. Use 3-in. 
screws to install the boards and main- 
tain a 1 i-in. space between the 2x4s. 
Allow the decking to overhung the in- 
tended curved edges of Lhe walkway 
about 12 in. 

To lay out the act ual curved cutting 
line, we used vidn.-dia. flexible PVC 
pipe bent to the desired curve. Pipe 
connectors allow you Lu lay out a 
curve as long as necessary. The pipe is 
held in place at the walkway ends with 
shims wedged between the deck 
boards. As you bend the pipe in place* 
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insert wedges where necessary to stripe* in half giving 6 / ie 4n. -thick x 
bring the curve to the desired shape. I - wide banding stock. 

Whe n y ou’re satisfied p trace the curve Apply the first band layer with 1 *&- 

with a soft-lead pencil and remove the in * gd y anbed finishing nails keeping 
PTC pipe. any joints centered on a 2x4 end. 

Use a heavy-duty sabre saw or re- Then, install the outer layer with 2-in- 
ciprocating saw to cut the decking to finishing nails. Keep the rough-sawn 
the curved line. Then p remove any ir- surface in and join pieces at least 16 in. 
regu lari ties on the curved edges with from a first layer joint, 
a belt sander. Try to avoid placing the joints 

where the curve changes abrupt- 
ly — the ends of the banding will be 



easier to secure on the flatter parts of 
the curve. Sand the banding and gent- 
ly round the comers. 

Building the tree curb 

This feature highlights the area 
around the trees and visually ties the 
walkway to the main deck. Begin by 
installing I x4 boards inside the perim- 
eter of the framing with 2-in. screws. 
Where one side of the tree curb abutts 
the maindeck, attach the 1x4 so it pro- 
trudes 144 in. above the deck. On the 
walkway level, align the bottom edge 
of the 1x4 flush with the underside of 
the walkway deck. 

Then, miter 2x4 stock to be secured 
Vi in. above the deck and to the 1 \4 
frame as shown in the tree curb detail. 
The upper comer lb routed to match 
the main deck trim. On the tree curb 
adjacent to the main deck, this trim is 



Banding the edges 

To give the curved edges a neat ap- 
pearance, we applied a banding of 
pressure-treated wood as shown in 
tb c draw tog, f t. V applied i n L wo lay e rs 
to make the bending easier. Rip 1x6 
stock to make 114-in. -wide strips. 
Then, use a table saw to resaw the 



TB! EE CURS jURROUfJDS 
BUSTING TREE — _ 



V J a continuation of the deck trim. Next* 
rough cut lengths of 2x4 stock to size 
for the top molding. Cut the W * 2-in, 
rabbet and rant the round as shown. 
<* Miter to exact length and install with 
> 2-in. screws. Where this trim ex- 

\ tends over the higher main 
deck, use 1x2 stock. m 
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BONUS 

BUFFET 

Our super buffet brings kitchen counter 
convenience to the great outdoors. 

BY EUGENE AND ELIZABETH THOMPSON 



the 2x2 trim Block and rout the Vs-in,- 
dia, round on the outside corner, as 
shown in the drawing. Miter the trim 
to fit and install with finishing nails. 

To thoroughly seal the plywood be- 
fore installing the tile, apply a marine 
epoxy to the top. After it has cured, 
trowel on the tile adhesive following 
the manufacturer’s instructions and 
lay the 6 x 6-in. Liles in place. Prepare 
the tile grout with an acrylic extender 
suitable for wet conditions and avail- 
able at your tile dealer. Float the 
grout in all joints. As it dries, wipe 
away the excess with burlap or other 
coarse cloth. After the grout has dried 
for two or three days, apply a silicone 
sealer to all joints. fM 



W E LOCATED this buffet 
beneath our wide kitch- 
en window so food and 
utensils could be passed 
easily from the kitchen to the deck 
area. 1 1 servos as a central space for 
food preparation and contains the 
switch for our outdoor lighting and 
t wo out let receptacles . 

To build the buffet, first cut and as- 
semble the 2x6 base as shown. Attach 
the 2x2 trim to the base front and 
sides. Then, cut and install the 1x6 
floor boards leaving a '/t-im-wide 
space between each hoard. Bore any 
necessary holes for wiring. 

Next, cut the top and bottom 2x4 
side frame members to the exact 
width of t he frame. Cut the side frame 
members 1 in. shorter than the height 
of the frame. Use a table saw to create 
a Vi-in.-deep x 1-in. -wide rabbet on 
both edges of each piece, Cut a 1 M>-iu.- 
wide rabbet on the ends uf the top and 
bottom pieces and assemble the 
frames as shown. Cut the Ms-in. ply- 
wood panels to si&e. make any neces- 
sary cutouts for electrical hoses, and 
bore holes for the wire that passes 
through the frame. Then, install the 
inside panels and secure the end as- 
semblies to the base with lagBcrews. 
Run the wiring, secure the boxen and 
install the out er panels. 

Cul the pieces for the 2x4 top 
frame. Notch the ends of the front 
piece, as shown, and assemble. Toe- 
nail the top frame to the side assem- 
blies and install 1x6 boards along the 
buffet back as shown. Leave a Vi -in. 
gap between the hoards. Then, install 
the 1x4 boards over the aides in the 
same way. Rip 1x6 stuck in l 1 - in. 
wide for the vertical front facing 
boards, cut to length and secure with 
2-in. galvanized finishing nails. 

Use 2-in. corner braces to attach 
the 1x6 boards to the top frame. 
These boards act as a bast for the buf- 
fet top. Then, cut and screw in place 
the V4-in, -thick plywood Lop, Rabbet 
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FORTH SAME REASONS 
NO ONE WOULD HUNT THB CAR WITH A BRUSH, 
TOO SHOULDN'T PAINT YOUR HOUSE WITH ONE. 



Look what happens when this car is painted 
with a brush. You get drips, brushmarks and un- 
even coverage. That’s why, when you paint your 
house, you should use one of the revolutionary 
new Wagner Power Painting systems. 

We've always been faster. Now we're even better. 



Not only are we up to 80% faster than old 
fashioned brushes and rollers, but our powerful 
new forced-aircooled motor creates a finely 
atomized spray for a smoother, more professional 
finish. Make quick work of siding, shutters, 
fences, decks — even wicker furniture. 



No one can match our improved features. 

i k Our new backpack paint container is 

perfect for big jobs. And our exclusive 
new push-button selection of spray 
pattern widths gives you precise, 
electronic control. 

We even have three different spe- 
cialized spray tips, including a new 




Wide Angle tip for large paint jobs, a new adjusta- 
ble stain tip for improved performance with oil- 
based stains, and a durable all- 
purpose ceramic tip with a life- 
time guarantee. 

The best way to paint. Period. 





Not just a whole lot faster. 
A whole tot better" 



The new Wagner Power Painting Systems 
give you faster, more professional results on almost 
any painting job. So kick the brush 
habit. There is no better way button 
to paint. 

For more information, 
check the paint or hardware 
de pa rtment of you r local 
home improvement retailer. 
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HAND TOOLS 



No mechanic's toolbox is complete without 
a few of these nut crackers. 



BY JOSEPH TRUINI, Shop And Tools Editor 
PM Photos by Brian Kosoff 



■ ^■MKENCHES are simple, 

basic hand tools that enjoy a 

■F ■» blue-collar reputation 
— tough, dependable and hardwork- 
ing. Generally speaking, the main 
function of a wrench is to hold, tighten 
or loosen nuts, bolts, screws and 
pipes. The adjustable wrench and 
open-end wrench are the moat com- 
mon types. However, the 15 wrench- 
es shown here represent a smalt 
sampling of the wide variety of styles 



and sizes available. Note that while 
some wrenches are good, general- 
purpose tools, others are designed to 
perform very specific tasks. 

Wrenches are available in both 
American standard inch and metric 
sizes. It’s also worth noting that 
wrenches are often more affordable 
when purchased in sets. For example, 
at Sears you can gel a good starter set 
of nine open-end wrenches (that f s 18 
sites ranging from >A in, to 1 W« in.) for 



less than £30. If bought separately, 
however, these same nine wrenches 
would cost about £58. 

Basic wrench rules 

To many do-it-yourselfers, wrenches 
may be more aptly called knuckle 
busters. If you’ve ever had a wrench 
slip while you were pulling On it, you 
know what we mean. Artd while it’s 
true that even Mr, Good wrench has 
probably scratched a knuckle or two, 
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inure uftuji than tmt, a slippf^ wrench 
can be prevented. 

The two main reasons that a 
wrench slips is that cither the nut is 
coated with grease, paint or other 
substance, or an ill-fitting wrench is 
used. Therefore, the No. I rule is to 
always use the properly sized wrench 
on a clean fastener. Also, never use an 
adjustable wrench if you have the 
right size open-end, or better yet, 
box-end w rench 

Here are some other wrench rules 
that will make life easier When using 
an adjustable wrench, always pull so 
thaL pressure it* exerted on Lhu 
wrench's fixed, upper jaw. Never use 
a length of pipe on a wrench handle as 
an extension for extra leverage. In- 
stead, use a larger wrench. Tu help 
free a nut or bolt that's rusted, apply 
penetrating oil to the fastener, wail a 
few minutes, and then try to loosen it. 
Never hammer on a wrench. 

Ratchet wrenches and sockets are 
indispensable fur many jobs, especial* 
ly automotive repair Again, it 's ecu- 
mimical to buy a basic starter set and 
then add other sockets and accesso- 
ries as you need them. Keep the sock- 
ets free of grease and oil and clean 
them regularly with paint thinner. Fi- 
nally, some wrench handles come 
with a plastic coating. In most cases, 
this coating b for comfort only. It is 
not intended as protection against 
electrical shock. There are other 
wrenches and screwdrivers that have 
a high dielectric insulation on the han- 
dle and shaft. However, even this in- 
sulation is designed for secondary 
protection only. Don’t depend on any 
insulated tool to protect you entirely 
from electrical shock. Now let’s take 
a look at each of the 
shown, here, 

1. Pipe wrench — (.’all it a 
monkey wrench if you 
must, but this simple, al- 
most prehistoric- looking tool Li a fine- 
ly engineered, ex- 
tremely effec- 
tive wrench. 



Designed 
exclusively 
for turning 
ami holding pipes and fil lings , 
the pipe wrench is every 
plumber's heal friend. The lb- 
in. straight pipe wrench shown 
it made by Rigid (the Cadillac of 
plumbing tool manufacturers) 
and it features heavy cast-iron 
construction, 1-beam handle 
and Id 11- floating hook jaw with 
spring suspension that grips and 
releases instantly. The maximum 
pipe capacity is 2 % in. and it weighs 
5-Vt pounds. Rigid offers straight pipe 
wrenehex in 10 sizes ranging from ii 
in, to fwow!) 60 in. The 18-in. model 
shown costjs $25,70. For details, con- 
tact Ridge Too I, 400 Clark Si. . Elvria, 
OH 44035. 

2. Adjustable wrenches- — An invalu- 
able addition to any toolbox, an ad- 
justable wrench provides a wide 
range of capacity in a single, compact 
tool. The Crescent adjustable 
wrenches shown include an B-in, 
wrench ($13, fjui that features a black 
phosphate finish and plastic-coated 
handle (hut ensures a good grip even 
in sweaty, oily conditions. The 4-in. 
wrench C$13) represents Crescent's 
line of chrome- finish adjustable 
wrenches. This liny turner has a max- 
imum opening capacity of in. it's 
also available in 6-, H-, 10- and 
12-in. sixes; 

For details, contact 
CooperToola, Hox 
301(10, Markrtin 
Service*. R» 
leJgh. NC 
27K22. 
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3* 0- rate he l wrench — At First glance, 
this may appear to be a regular ratch- 
et wrench, but look again. The 0- 
Ratchet wrench allows a bolt's shaft 
— up to V 10 in. His — to pass right 
through its head. This allows you to 
work on long bolts where a conven- 
tional ratchet wrench would bottom 
out. Other feat ures include alloy steel 
construction with nickel-chrome plat- 
ing, contoured handle for increased 
comfort, thumb-operated socket re- 
lease button, and a knurled wheel for 
running nuu on and off quickly. The 
pro-quality, in. -drive Q- 

g Hatchet wrench cornea in 

Bn 18-piece set— sockets 
from V 1fl in. to% in. — for 
about 4 142. A 19- niece 
metric act costs 4 148, 
For details, contact Ra- 
/ vencrest Tool, 1882 Ex- 
change l)r., Richardson, 
TX 75085. Or, call toll-free: 
(80S) 456-3087. 

4. Obstruction wrench 
— Also known as a manifold 
wrench, this boomerang- 
shaped box-end wrench is 
designed for use in tight 

■ spots where no straight 
wrench can go. It has two 12- 
jomt openings: 9 / l0 in. and H 
in. , and a matte finish that 
provider a nonslip grip. I t’s 
sold at larger Sears h L ores 
and through the current 
Sears catalog for about $10. 
Although ivH designed for 
automotive work, this is a 
handy wrench for any tool- 
box. Contact Sears, Seam 
Tower, Dept. 703- PM. Chi- 
cago, If. 60684. 

5. Ratcheting h«x-enrt 
wrench** — Here are a cou- 
ple of work-saving tools that 
co mbi ne the super grip ftl. of a 
box-end wrench with the 
convenience of a ratcheting 
mechanism. The two Scars 
Louis shown a.re an offset rat- 
cheting box-end wrench, and 



straight ratcheting box-end wrench. 
The 6-poinL offset wrench has its ends 
angled 25® which provides clearance 
when swinging the bun die. H has Vt- 
in. and V^-in, openings and coats 
Sti.51). The straight ratcheting box- 
eild wrench shown has two 12-point 
openings^ in, and 7 v, in.) and costa 
about ,|5. Both wrench styles come in 
sires ranging from W in, to "A, in. For 
details, contact Sears, Sears Tower, 
Dept. 783-PM, Chicago. IL 8068-f. 

8. Pocket Sockets- Here's a new ver- 
sion of the old reliable adjustable 
wrench. Called the Pocket Socket, 
this versatile 8-in, wrench ($17) ad- 
justs from :t V. in. to Vi in. and features 
a 4-sided, sure -grip jaw. A knurled 
thumbwheel adj usts the jaw’s open- 
ing and the pass-through head Fits 
over long baits ;uid screws. The han- 
dle is offset slightly to provide clear- 
ance and reduce the chances of 
skinned knuckles. Also, 10- in. t$23) 
and 1 2-in. {$30! models are available. 
Contact Worthington Tec lino! ogles. 
6009-1 Worthington Galena Rd.. 
Worthing! cm. OH 4808&. 

7. Offset pipe wrench — As with a 
standard straight pipe wrench (No. 
1), this offset pipe wrench is used to 
hold and turn pipes and fittings. 

The unusual offset design 
— the jaw opening is parallel 
to the tool's handle— 
allows you to reach 
and work in light, 
confined ar- 
eas where, 
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With new ScotdigarcT Wipe On 
Holy Finish from 3M. you can gel the 
beamy of lung oil and 
the protection or a poly- 
urethane finish in an 
easy-to-use, wipe -on formulation. 

And you get a world of o ther 
benefits too. 

Because you don't use a 
brush, you don’t gel brush marks, 
bubbles, stray bristles (or the finger 
prints that come from chasing 



stray bristles). All you get is that beautiful, hand- 
bb 



rul 




ed appearance. And thereh no need to re- 

prepare the surface between coats. 
The secret is our patented, 
ultra-thin formula, This finish 
penetrates three times deeper 
than other brands to bond with 
the wutxft natural fibers. 

The result is a finished 
surface that combines the natural 
beauty of hand-rubbed wood 
with protection that's superior to 
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ordinary polyurethanes. 

Its a new approach to a 
lough old problem. And, as 
good as it is, its just part of 
the 3M Wood Refinishing 
System. From stripping and 
surface preparation, to finish- 
ing and right on through 
cleanup. 3M is there with the 
r ight tools and products to 
make the job go better— and 
make the project look better. 



So try new ScotchgartT 
Wipe On Poly Finish, Safest 
Stripper’ Paint and Varnish 
Remover, and all of the other 
easy-to-use 3M wood reftnish- 
ing tods and products on your 
next project, for the name of 
the dealer nearest you. just call 
us toll-free at I -800-548-6527 
Because this is one finish 
that's going to rub you the 
right way. 
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because of the limited space, a 
straight pipe wrench won’t work. The 
14 -in. wrench shown ($£7.60) has a 2- 
in. pipe capacity, features heavy- 
duty, cast-iron construction and 
weighs 2 Vi pounds. Contact Ridge 
Tool, 40ti Clark St. , Elyria, OH 44035. 

8. Nut split ter.'wrench — Here’s a spe- 
cialty tool that’s really two tools in 
one. First, it’s a heavy-duty adjust- 
able wrench that has superior nut- 
busting strength. It comes with aflat- 
tipped carbon-steel grabber bit that’s 
used to loosen stubborn, rusted nuts 
that no other wrench will even budge. 
And if that fails, switch to the sharp- 
ened splitter bit (shown in wrench) 
and crack off the nut without ruining 
the threads. To tighten the splitter/ 
wrench for either turning or splitting 
a nut, use a^-in. open-end w r rench fit- 
ted onto the hexnut in the middle of 
the tool. The splitter/ wrench accepts 
nuts up to 1 in, dia. and coats $16.00 
postpaid from LeJchtung, 4944 Com- 
merce Pkwy.. Cleveland, OH 44128. 

9, Ratcheting pipe wrench — The 
Jaws power- grip pipe wrench has two 
unique features that you won’t find on 
a standard pipe wrench. First, its 
head rotates a full 360” allowing it to 
work in tight spots. Secondly, a 
ratcheting mechanism built Into the 
head speeds tightening and allows the 
handle to be positioned at any angle to 
the jaws for the best leverage. The 10- 
in. wrench has a jaw capacity of I Win, 
and costs $30. A 14-in. model ($35) 
with a 214-in. capacity is also avail- 
able . For more information, contact 
Met west Go., 1843 Rochelle Dr,, San 
Jose, CA 95124. 

ID, (Jpen-cnd/socket-end wrench 

— Here’s a winning combination; an 
open-end wrench and a 12-point sock- 
et in one tool. This popular wrench is 
sold through the current Sears cata- 
log in seven sizes ranging from % in. 
(shown) to % In. On each tool, the 
open-end and socket are the same 
size. Also, the socket swivels about 
115° allowing you to work on awk- 
ward. Lough-lo-reach nuts and bolts. 
Prices for individual wrenches range 
from $9.49 to $11.79. A 6-piece set 
costs about $50. For details, contact 
Sears, Sears Tower. Dept. 703- PM, 
Chicago, II, 60684. 

11. Squeeze wrench — This unique 
ratchet wrench works without swing- 
ing the handle. By simply squeezing 
together the plastic-coated handles, 
the socket rotates. The compact, thin- 
head design and squeeze-ratchet 
mechanism makes it an ideal tool for 
working in very tight, dose quarters. 



To reverse the socket’s rotation, just 
flip over the tool. For final tightening 
or to loosen a stubborn nut, grip the 
fixed, straight handle and use it as 
you would a regular box-end wrench. 
The Squeeze wrench is sold in a 22- 
piece kit that includes five standard 
inch sockets (V* in. to 'A in. ), five met- 
ric sockets (9 mm to 13 mm), and two 
slotted screwdrivers, two Phillips 
and six hex key bits with an adapter. 
It comes in a plastic case and costs 
$32.95 postpaid from Elton Indus- 
tries, Box 2347, Fullerton, C A 92633. 

12, Basin wrench — Designed to make 
a plumber's life a little easier, this 
specialty wrench is used on hidden, 
hard-to-reach nuts found under sinks, 
faucets and toilets. The wrench fea- 
tures a 10-in. -long, chrome-plated 
shaft; sliding bar handle; and a spring- 
loaded, quick-grabbing jaw that ad- 
justs from % in. to 1 Vi in. The forged, 
alloy -steel head swivels 180” for tight- 
ening or loosening and to gain the best 
hold onto the nut. The spring-loaded 
jaw releases on the back rotation to 
permit a quick, ratcheting action. The 
basin wrench shown costs about 
$15.75. For more information and de- 
tails. contact Ridge Tool, 400 Clark 
St., Elyria, OH 44035. 

13. Chain wrench — This medieval- 
looking item is akin to the pipe 
wrench. Designed for holding and 
turning pipes, the chain wrench can 
also grip irregular-shaped work- 
pieces. TTie 14-in. wrench shown ($31) 
has an ISVs-in.-long chain that adjusts 
for a pipe up to 5 in, dia. Simply wrap 
the chain around the pipe anti then in- 
sert Lhe chain pins into the locking 
hooks on the wrench. Push down to 



turn the pipe and then pull up to repo- 
sition the handle. For more informa- 
tion and details, contact Ridge Tool, 
400 Clark St. , Elyria. OH 4403S. 

14. Ratcheting nuldriver — This ver- 
satile, pistol-grip ratcheting tool 
belongs in the toolbox of every home- 
owner and apartment dweller. The 
Sidekick is a %-in. -drive ratchet that 
comes complete with five sockets (% 
in, to % in,), a 3-in, -long extension, 
and four screwdriver bits — two slot- 
ted and two Phillips. The pistol-grip 

1 shape provides excellent leverage for 

I turning stubborn nuts, screws and 
bolts. Other features include an up- 
front spinner for quick nut running, a 

| molded vinyl socket holder and a 
FOR WaRD/RE VERSE switch located 
on the back of the tool. The Sidekick, 
as shown, costs about $16.60, Contact 
Fiskars, 7811 W, Stewart Ave., Box 
8027, Wausau, W1 54402. 

15 . Power ratchet wrench — Here’s 

the latest in wrenches — Skit's new 
cordless, battery-powered ratchet 
wrench. The in. drive wrench is 
powered by a rechargeable, 3. 6- volt, 
nickel-cadmium battery. Depress the 
power button to drive the socket at 
120 rpm for quick nut running. When 
locked off, it can l>e used like a manual 
ratchet wrench to loosen stubborn 
nuts and bolts, and for final tighten- 
ing. The 11 ^-in, -long, all-aluminum 
housing can withstand 150-fL-Ibs. of 
torque, according to Skit, A plug-in, 
wall- hung charging stand recharges 
the battery in about 3 hours. The 
Power wrench accepts standard 34- 
in. -drive sockets and costs about $50. 
Contact Skil, 4300 W, Peterson Ave,, 
Chicago, IL 60646. vm 
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TOOL TEST 



^■EXTENSION FOR 
BAND SAW BLADES 



Y OU PROBABLY haven’t given 
much thought lately to the steel 
guide blocks in your band saw. How* 
ever, they serve an important func- 
tion. The four steel blocks keep the 
blade in line and free from twisting. 
This provide* greater control during 
cutting and prevents the blade from 
wandering from the cutline. The 
problem, though, is that the blade 
regularly comes in contact with the 
blocks. This metal-to-metal contact 
produces friction, 
heat and metal fati- 
gue — all bad news 
for the blade. 

To prevent heat 
buildup and prolong 
blade life, you can 
replace steel guide 
blocks with Cool 
Blocks. Made of 
graphite-impreg- 
nated phenolic lami- 
nate. Cool Blocks 



run cooler and won’t dull or damage 
the blade. In fact, you can set Cool 
Blocks so that they lightly touch the 
blade for optimum control. 

Cool Blocks come in nine sites and 
are sold in 4-block sets for $12.25 post- 
paid. To order, contact Garrett Wade, 
161 Avenue of the Americas, New 
York, NY 100 13. Or, call toll-free: 
1800)221-2942. Be sure to give dimen- 
sions of the original steel blocks. 

— Rosario Capotosta 




Replace original steel guide blocks (left} with nonmetalllc Cool 
Block] | right]. Phenolic laminate blocks contain graphite lubricant. 




Use a dollar bill as a spacer when Installing 
guide blocks. Slip bill on each tide of blade. 
Push In block until It lightly touches the bill. 



Her* s the completed installation. Note that 
there are four guide blocks — two above the 
saw table and two positioned beneatfi It 



-..AND SAND, AND POLISH, 
AND GRIND, AND SHARPEN, 
AND DRILL. 



Whether you haw confers 
to cut or axes to grind, the 
Mom Tool is riith I for ihc job. 

It converts from a aider to a 
grinder to i polisher —with 
just the change of a bit 
Which lets you shave lime and 
munct off the job because you 
can accomplish a wide variety of 
tasks without a handful of took. 
From the from dour to the hock 
yard and everywhere in between, 
For starters, you can Fit a 
lotted in no time Hat with the 
ksandiiig drum. Hie Mom-Tool 
is si i compact it makes 
sawdust fly in places where other 
look barely scratch the surface. 

Tf the surface is metal, the 
Muto-Tonl is perfect fur the job. 
Like Mi a rjh til Of; your lawn mower 
blades in one clean sweep. Simply 
drop in the grindmi* stone and 
let the 30,000 RI>M Muto-Tool 
tk i alt the wi irk. 

That's the kind i >f powerful 
s]«sd you need in ihc garage 
mi remove rusty screw from 
a license plate, just slip in the 
cut off wheel to reskrt the screws 
or use the same bit to cut them 
off in seconds. 

The .Mntfi-TiHil makes quick 
work of do-U-ynurself projects 
in every comer of your house — 
without anting Dimers un 
precision and accuracy. 

SO, witetlicr you’rc fixing up 
or finishing off, j>d the Dnrmd 
MoEo-Tool It will put you on (he 

cutting edge- 




V 



.. DREMEL 

Gels the job done bit by bit 



C IMa DuvfMJ 
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You need one. Because there's almost no 
end to the jobs you can do easier and 
taster with a Campbell Hausfeld 
Air Compressor. 

You can inflate 
bails and rafts. You can 
spray paint, fertilizers 
pesticides- You can clear 
water lines and gutters. 

You can use it with nailers, 
staplers, sandblasters. 



sanders, drills and impact wrenches, And the list 
goes on, Campbell Hausfeld, Americas favorite 
air compressors. See the complete line of 
air compressors, too Is and accessories. 

For more information and the 

name of your local retailer call 
1 - 800 - 634 - 4793 . 
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w*t tn* brum wHth liquid mixer and thm dip 
ii Into the pigment to pick up sovne powder. 
Mix the pigment and the mixer, ai shown, 



ant e you've achieved the correct color, ap- 
ply the mixture to the scratch with a small 
anlst's palm brush Use light thort strokes. 



NEW PRODUCT REVIEW 

FIRST AID 
FOR FURNITURE 

EEP1NG your 
.fumdturt! look- 
in^ like new is an on- 
going battle — espe- 
cially if you have 
children. Even nor- 
mal daily activities 
in the most careful 
home will produce 
their share of wear 
and tear on furnish- 
ings. However, re- 
pairing any damage Furniture repair kit has all you need to touch up icratclm. nJcluand 
as soon as possible is gouge). Ste different powder pigment) match mon surface colon. 



the key to prevent 
ing the rundown, worn-out look. 

The Wood Medic repair and touch- 
up kit is a first-aid kit for furniture. 
It’s designed for concealing minor 
scratches, nicks, cigaret burns and 
gouges in wood, vinyl, leather and 
plastic laminate. The Craftsman's kit 
shown contains six concentrated pig- 
ment powders: pine, oak, walnut, ma- 
hogany, maple and graining powder. 
Also included: a Liquid mixer, crayon- 
like fill stick, artist brush, reusable 
plastic mixing tray, 4/0-steel wool. 



nKfintitcpiito add liquid mixer to a well In 
the plaitlc mixing tray. For most minor 
waixhe*. you' H need only a few drop*. 



600-grit abrasive paper and brush 
cleaner. 

Most minor repairs require simply 
mixing Lhe matching-color pigment 
with the liquid mixer and lightly 
brushing it onto the scratch. Obtain- 
ing the exact color match takes some 
trial and error, but the pigment 
doesn't change color as it dries, so the 
color you mix is very representative 
of the final shade. 

We did find, however, that the 
brush included in the kit wasn't stiff 
enough for precise repairs. We got ex- 
cellent results with a No, 3 sable 
brush purchased at a local artist sup- 
ply store. Use the fill stick to fill in 
deep scratches and gouges. Then, 
brush on matching-color pigment to 
conceal repair and seal the surface. 

The Craftsman's repair kit shown 
costs about $ 1 5 from mail-order ivood - 
working supply firms. A larger Mas- 
ter Craftsman's kit ($2U) is also avail- 
able. For details on all Wood Medic 
products, contact Wood Life Ltd., 
H&il Park La., Franklin Park, IL 
60131. Or, call toll-free: (500) 942- 
6500. — Rosario Capotosto 







Choose an Impact Wrench. 
Spray Gun or Sandblaster 
($50 Value) when you pur- 
chase a Campbell Hausfeld 
US. Air’ or Power Pro' 2-5 HP 
Tank Mounted Air Compressor. 




Choose a Blow Gun with 
Hose or a Drain Cleaner 
($25 Value) when you purchase 
a Campbell Hausfeld Tank 
Mounted Power Pal ' or Super 
Pal’ Air Compressor. 

Get your Free Air Tool mail-in 
coupon at your Campbell 
Fiausteld retailer The coupon 
has all the details. Free Tool 
Offer expires June 30, 1989. 




Smc- il at 



G Camptwll HausMd 1909 
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CORVETT E ZR-1 ( Cwiliti tirxifru nr jj 



2,76 in. (70 mm), and the forged steel 
connecting rods are each 2.1 pounds 
heavier than their L98 counterparts. 

The really interesting stuff, 
though, is located atop the new block 
— four chain-driven overhead cam- 
shafts, two per cylinder hank, 32 
valves with self-adjusting direct -act- 
ing hydraulic lifters, and a 2-stage in- 
duction system, all of which is pretty 
exotic hardware to be residing under 
the hood of a Corvette, 

While multiphase induction sys- 
tems are seeing w idespread use in 4- 
valve engine designs, the ZR-l setup 



does have an interesting tweak- At 
low speeds, the small central jwrt of a 
3-port throttle body feeds the 16 run- 
ners of the port-injected system, The 
larger secondary ports open fully 
when engine speed hits 3500 rpm, 
when the driver opens the throttle SO 
percent or more, or both. 

The cam lobes governing the sec- 
ondary ports are profiled for more du- 
ration than the primaries, effectively 
providing variable cam timing — and, 
of course, lots of power at the upper 
end of the rpm range. 

The thoughtful touch that Chevy 



has added to all this engineering is a 
cockpit lockout feature for the second- 
ary throttles. By flipping — and re- 
moving — a key on the console, the 
owner can make sure that kids and/or 
parking attendants aren't tempted to 
explore the full range of the ZR-l’s 
heady capabilities. WiLh the second- 
aries shut down, I-T5 output is re- 
duced by about 55 percent. 

We're saying about, because at 
press time Chevrolet still hadn't re- 
leased official output numbers, pend- 
ing final iiPA certification. The 
unofficial forecast is for 375 hp and 370 
lb. -ft. of torque, a little less than 
Chevy's original 400-hp target but 
more than enough to propel this car 
into some pretty exclusive company. 

To be succinct, this car is a rocket. 
The ZR-1 can hit 60 mph in just over 4 
seconds, and 100 mph in less than 10. 
We ran a standing-start quarter-mile 
in 12.7 m seconds with a trap speed of 
1 12.7 mph. At the dragstrip, that puts 
the ZR-1 squarely into super stock 
race car territory, A Ferrari Testa- 
rossa or Porsche $28 S 4 would be left 
in the Curve Lie's tire smoke. 

0 - 100-0 

Another impressive performance in- 
dex involves more than go-power. 
The ZR-1 can go from 0 to 100 mph toO 
in about 14 seconds — roughly the time 
it takes an L98 coupe to get to 
100 — and is a tribute to the ZR's com- 
bination of muscle . brakes and tires. 

Tires, of course, represent the only 
other functional distinction between 
the LSSand ZR-1 versions of the Cor- 
vette, The 275/4 OZR- IT fronts are 
shared with the current car, but the 
massive 315/35ZR-17 rears were de- 
veloped by Goodyear strictly for the 
ZR-1 s extra power. They do their job 
well. It takes intent to get whedspin, 
and the huge contact patches aug- 
ment the already formidable adhesion 
of the regular Corvette. 

Chevy engineers like to say that all 
these factors add up to l.tk— 1.0 G, 
that Is. With its enormous vented disc 
brakes (13.0 in. front, 12.0 in. rear), 
bolstered by a new Bosch antilock 
system, the ZK-1 will pull over 1,0 G 
deceleration rales. And the combina- 
tion of fat tires and sophisticated sus- 
jHjnsion provides a skid pad capability 
ofl.OG-plus. 

Although it's also available with the 
L98Z51 coupe, that sophisticated 
suspension merits some mention 
here. BiJ stein's FX-3 Selective Ride 
Control, an advanced cockpit adjust- 
able shock absorber system, costs 
roughly $1500 aa an L9B option, but ia 
standard equipment on the ZR-1. The 
electromechanical system offers 
three cockpit presets — Touring, 



SMART BUY: 

HAND TOOLS 
WITHA 
FUTURE. 

Tools that stay on the job That will be as dependable years 
from now as they are today Tools precision made by 
specialists backed by over a century of forging only the 
best CHANNELLOCK. 




<%> 1988 CHAN N E LLOCK, INC. • Meadvilfe. PA 1 6335 • Send lor free catalog 
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Sport and Performance— and six 
automatic damping adjustments 
within each range. 

The system varies the rates accord- 
i re to vehic !e speed p and t here is over- 
lap from one mode to the next. But 
there is definitely a discernible differ- 
ence between each, and in the Per- 
formance mode damping becomes too 
stiff for the bumps and lumps of most 
everyday streets, but perfect for a 
nice, smooth road -racing circuit. 

Whatever the mode, the ZR-1 is 
pu re joy on the ki nd of 1 ight ly traveled 
roads we encountered in the remote 
regions of France's Central Massif, 
The LT5 + s broad powerband 
— between 1000 rpm and 5000 rpm N 
there's always at least 300 lb. -ft. of 
torque on tap, according to Chevro- 
let— means you can chug around in 
any old gear, if you like. But the su- 
perb new ZF 6-speed gearbox makes 
you wanL to keep snicking the shift le- 
ver up and down. 

Besides, for all its flexibility, the 
L.T5 doesn’t really strut its stuff until 
the Laeh hits 4000 rpm or so — about 
the point where the LOS simply runs 
out of wind. From there right up to 
the 7000-rpm rev limiter, the LT5 
gathers momentum like some gigan* 
tic electric motor. There’s none of the 
cam my rush one experiences with 
some narrow-band race motors, or 
turboears — just a progressive build- 
up of speed that seems to defy the 
laws of physics. 

Upper limits 

In facL the ZR- Vs upfser limit is in the 
175' to 180-mph range, not as fast as 
some, but faster than most. We in- 
tend to find out just how fast in a fu- 
ture issue H but the important 
consideration at very high speeds 
isn't the absolute number but how the 
car behaves. And on this score, the 
Z ft- 1 is as good as anything on the 
planet. Its hand I in gts not only precise 
and agile h but remarkably forgiving 
as we®. The driver can take liberties 
and the ZR-I simply accommodates 
itself to the change. No overEteer , no 
snap spins, no nasty surprises. 

Because of the car’s speed poten- 
tial, it seems certain that someone 
will manage to wad up hm new toy, 
but if' when that happens we feed cer- 
tain hell have only himself to thank. 
In our opinion, this car'n high-speed 
stability and aLUaruund driveability 
are beyond reproach. 

We do have a couple of minor criti- 
cisms. First, there's mure high -spaed 
noise than some might find agreeable r 
some from the engine, particularly at 
full throttle, more of it from the tires. 
The LT5 is commendably free of me- 
chanical racket, but does generate a 



certain amount of induction noise. 
And at First-gear speeds, more than a 
couple of the ZR- Is produced exces- 
sive gearbox whine. 

As far as the looks of the car are 
concerned p we do feel that Chevrolet 
has exercised perhaps a little ton 
much restraint. Resides that tasty lit- 
tle ZR-1 badge on the stem, the only 
hint that this is something other than 
a standard Corvette is the wider (by 3 
IiO rear-end cap with its slightly rect- 
angular tai damps. 

It may be that buyers who step up 
to a ZR-1 might want a tittle more in 



ll"5 hand to taMfiGve. byl traffic radar does 
no! identify which vehicle is responsiblE 
for Ihe speed displayed. It shows only a 
speed number. The radar operator must 
decide who to blame, 

Mow radar works 

The radar gun is aimed at traffic and n 
transmits a beam of invisible radar waves, 
Moving objects reflect these waves back 
to Uie radar gun. Using the Doppler pnnciple. 
the radar calculates speed Rom the 
reflected waves. But tnere's a problem. 
Thu boat £u*ftt 

Remember, these reflections are in- 
visible. And truck reflections can be ten 
times stronger man car reflections. How 
can the operator know for Sure which vehicle 
is responsible for me number? 

The Until is, in many cases he can't 
be sure. The result? Yen can be ticketed 
for somebody else's reflfccLltrtV 

The only way ia defend yourself 
against these wrongful tickets is to know 
when radar is operating near you, 




Seif Defenee 

we socialize In radar warning. Escort 
and Passport have a unique warning 
system that cells you radar strength - with 
both a variable race beeper and a visual 



the way of diEtmction. We have two 
suggestions. First K every special-edi- 
tion Corvette since the heyday of 
Zorn Arkus-Duntbv has- had a special 
hood treatment that set it apart from 
the standard U iw* That would certain- 
ly be appropriate here. 

Second, why not help the distinc- 
tion along with a special set of wheels? 
Nothing gets the job done quicker. 

But it doesn't take a keen eye to see 
that we think Chevrolet has created 
something pretty terrific here. A civi- 
lized superear. And better than that, 
an American Eupercar, — Tony Swan 



meter, You'll know when ihe radaf unir is 
near enough iq have you unoe* surveillance. 

Car antf Driver, Popular Meehan res 
and RounQet magazines have eacti tested 
radar detectors. And each gave us Iheir 
highest ratings. Cali toll Tree and we'll send 
reprints or the complete tests, 

Wfi ra at dot* at your phono 
To order, caM toll-free. Orders in fry 
6:00 pm easiern time go nut the same day 
by UPS and we pay Ihe shipping, 

And we g uarantee your salisfactron. 
If you’re not entirely satisfied within 30 days, 
return your purchase Well refund your 
money and shipping costs. 

The best defense against wrongful 
Tickets can be in your car iofnojrow. 

Toll Free 1-800-543-1008 

\ CjiH flum-mldnlght. 7 days ■ wnfcl 

ESCORT 

Ml 

ESCORT *245 -OH rat odd 4U 70 (£h 



PASSPO RT 

qju P A.*.'. g E C JJ_y_ LR 

MlkKMT I2H;W st mM HOT «i 

Cincinnati Microwave 
►Department 706B69 
One Microwave Plaza 
Cincinnati, Ohfo 4 5249 e tom am 
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Why radar makes mistakes. 
How to protect yourself. 
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f™pPPPPPmirf--s/ze pickup ever, this 4x4 
comes complete with the muscle of a standard 
fuel-injected V-6, an available eight-foot bed and 
our exclusive 7 year or 70,000 mile Protection 
Plan * And handies it aft with the attitude of a 
compact. This year, we've even added standard 
anti-lock rear brakes. The T 989 Dakota 4x4. 

Go break some ground of your own . W79 

'Seettas Dowertrallii united warwiit* «i ttea ter " * 
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THE BETTER HOME 

How To Install 

VINYL SHEET FLOORING 




T HEY SAY THAT what goes 
up must come down. Anil, if it 
comes down inside your home, 
it comes down on the floor. This 
makes your floor one of the most 
abused components of the house. Not 
only is it expected to suffer dirty 
boots, high-heeled shoes and every- 
day spills and grime, it's expected to 
bounce back to its original appearance 
with a minini um of drudgery . 

One solution to the problem is a vi- 
nyl floor covering. Vinyl flooring is 
durable, easy to maintain and comes 



in a wide variety of styles and colors. 
And, it's not that difficult to install. In 
fact, some manufacturers offer an in- 
stallation kit that costs about $10 and 
is designed to take you through the 
process step by step. It includes pa- 
per for making full-size templates, 
markers and tape. If you buy the kit 
and flooring from the same manufac- 
turer and you make a mistake, the 
manufacturer will replace the floori ng 
and kit free of charge. There are some 
restrictions, however, so be sure to 
read the fine print. 



About vinyl flooring 

The decorative pattern on the flooring 
may be either printed on, or the result 
of colored pieces of vinyl inlaid in the 
backing layer. While both varieties 
have a durable w ear layer «n top (gen- 
erally urethane), the inlaid variety is 
a better bet for heavy use. 

Today, most vinyl flooring prod- 
ucts are called "No Wax” floors. The 
tough top wear layers don’t require 
the protection of wax to maintain 
their gloss. After a period of time, 
however, they may need an appiica- 
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I Remove shoe molding Irani baseboard, 
H there isn't any, you can lay flooring to 
trim and conceal edge with new molding. 



tion of an acrylic floor dressing to re- 
store their original appearance. An 
exception is Mannington’s Never 
Wax floor. According to the manufac- 
turer, a power buffing is all that’s nec- 
essary to revive a dull top layer. 

The floor backing layer is a compos- 
ite material that’s made of mi tic nil fi- 
bers and vinyl, and may vary from 
product to product. Most manufactur- 
ers offer a line of soft vinyl flooring 
that’s appropriate for loose-lay instal- 
lations. However, for heavy traffic, a 
permanent installation with a firm- 
back vinyl flooring is recommended. 

Vinyl flooring is available in 6- and 
J2-ft. widths. The6-ft. width is a little 
easier to handle but the 12-fl, width 
may enable you to cover your floor 
with few or no seams. It’s always a 
good idea to discuss your project with 
your dealer to get the flooring product 
that best suits your i natal lat ion. 

Surface preparation 

Vinyl flooring can be installed over 
concrete , wood or an existing resilient 
floor. If your floor is concrete, first 




7 Df«W 1 1 ln« QO thf floor to Indicate team 
position. Menjre from seam line to walls 
to double check dimensions on drawing. 





2 Where required, trim eating and door- 
stop wfth a sharp handsaw to new under 
layment and flooring can fit In neatly. 

make sure it's dean and free of paint, 
oil and dust. Use a latex patching 
compound available at your flooring 
dealer to level any uneven spots. 

To install vinyl flooring over a 
wooden subfloor, first make sure that 
the floor is firmly fastened to the 
joists. Rock back and forth over ques- 
tionable areas to locate trouble spots 
and renail with 8d ringed flooring 
nails where necessary. Then, cover 
the floor with fA-in, exterior-grade 
under layment plywood staggering 
the joints at the panel ends. Fasten 
the plywood with 4d ringed flooring 
nails. Space the nails 3 in, apart at the 
panel edges and 4 in. apart elsewhere. 

Fill the joints with latex patching 
compound, sand when dry with 120- 
grit sandpaper and thoroughly vacu- 
um all dust. 

If you intend to install new flooring 
over old, first check with your dealer 
to find the types suitable for this pur- 
pose. Use flooring nails to secure any 
loose areas and thoroughly remove all 
wax and dirt with steel wool and an 
appropriate cleaning agent available 



A Uk a wiitr-ialuble MMlpp*d pen to 
mark cutting line* on flooring. Mark rough 
cutllnes 1 Vi In. outside finish cutllnes. 




1 Secure plywood underlayment with 4d 
ringed flooring nalli. Space nails 3 In. apart 
at edges and 4 In. apart elsewhere. 



from your dealer. Never Sand a resil- 
ient floor as it may contain asbestos fi- 
bers that can be released into the air. 
Finally, the flooring material and 
the room should be kept at 65° to 70° 
for two days prior to the installation. 

Getting started 

For our project, we installed a vinyl 
floor in a kitchen with a wood sub- 
floor. To begin, remove all free-stand- 
ing appliances from the room. If you 
have a gas range, call the gas compa- 
ny to have them disconnect it. If the 
gas range is built in, then have the gas 
company shut off the gas to avoid the 
danger of a pilot light igniting the 
fumes from the adhesive. 

Next, remove any shoe molding 
from the baseboard with a flat pry bar 
or chisel (Fig. 1). Pull the nails 
through from the backside of the 
molding with locking pliers. This pro- 
tects the exposed surface of the mold- 
ing from damage so it can be reused 
later. If you don’t have a shoe mold- 
ing, then plan to lay the new floor to 
the edge of the baseboard. After it is 




• Carefully cut flooring on rough OKllMi 
with a linoleum knife or utility knife fitted 
With a $h*fp. linoleum-flitting Made. 



IDS 
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10 After rafting out flooring £nd position- 
ing correctly In relation to warn line, make 
diagonal relief cuts at all comers. 



11 Press vinyl flooring down Into corner*. 
Have a helper stand on the flooring to 
make lure that It doesn't sMft, 



12 Cut the flooring to the flnlm art Hnei. 
Where It whl be covered with shoe maid- 
ing, leave a p 44n. space for expansion. 



4 Use a wide putty knife when applying 
latex patching compound to the seams In 
the plywood onderlaymenL 

in place, you can add the shoe molding 
to cover the edge of the vinyl, For 
floors with vinyl base trim, pry away 
the trim with a putty knife. 

Use graph paper to make a scaled 
drawing of the floor showing door* 
ways, closets, cabinets and walls. 
Double check all measurements and 
note them on the drawing. 

Because we used G-fL-wide floor- 
ing, our floor required one seam. If 
you must have a seam, plan to locate it 
in a place that minimizes waste. 

Mark the finished height of the new 
floor on the casings and door stops. 
This should include the thickness of 
the underlayment plywood plus the 
thickness of the vinyl flooring. Then, 
saw to the waste side of these lines 
with a handsaw to make room for the 
new floor (Fig. 2). 

Install the plywood underlayment 
with 4d ringed flooring nails as de- 
scribed above (Fig. 3). Be sure to use 
exterior grade plywood to resist dam- 
age from water that may seep 
through the flooring. Then, fill the 
seams with latex patching compound, 












■ 
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I After the latex pitching compound h 
dry. land with T20-gfl{ UndpJpfr. Using a 
pole under maket Ft quick and easy, 

sand and vacuum (Figs, 4 & 5k 

As you install the plywood, you’ll 
find out just how square the walls arc. 
Make note of these variances on your 
drawing so the vinyl w-ill be cut accu- 
rately. You can measure the deviation 
from 90° by placing the short leg of a 
large steel square against one wall 
and In a comer. 

Then, depending on whether the 
angle is lesser or greater than 90", 
measure the width of the gap at one 
end of the long, 24 -in. leg of the 
square (Fig. 6). This represents the 
deviation from 90 s over 24 in. Trans- 
fer this information to your drawing. 

[fyou’re planning a seam, mark the 
floor to indicate the end of the first 
sheet (Fig. 7). Measure from the seam 
to the wall at several points and com- 
pare with your drawing to check the 
placement of the cutting lines. 

Next, transfer the measurements 
from your drawing to the flooring ma- 
terial. Use a water-soluble felt-tipped 
pen and a straightedge to accurately 
mark the exact cutting lines (Fig. 8). 
Plan for the finished seam to occur on 



A Use a framing tquartjrrcJ ruler to deter- 
mine how far out of square the comen arc. 
Record the Informal ion on your drawing, 

a straight, continuous line in the pat- 
tern but allow a little excess on the 
waste side of the seam for trimming. 

When marking the lines on the sec- 
ond piece, make sure that the pattern 
will line up along the seam. Allow for 
about 2 in. of overlap so the pattern 
can be aligned across the seam. Then, 
draw additional lines VA in. outside 
your finished outlines. These are 
rough outlines — the final trimming 
lakes place with the material in posi- 
tion. Cut to the rough outline with a li- 
noleum knife or a utility knife fitted 
with a linoleum-cutting blade (Fig. 9). 

Roll out the flooring and position 
the seam edge on the seam line. Allow 
the excess flooring to run up the 
walls. At the corners, make a diagonal 
cut from the exact outline to the cor- 
ner of the flooring so the material can 
relax against the w all (Fig. 10). Dou- 
ble check that the seam is properly po- 
sitioned and have a helper stand on 
the flooring to keep it from shifting. 

Then, press the flooring in place 
around the perimeter and trim to the 
finished outline (Figs. 1 1 & 12), Leave 
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1 7 AppFy icjcn tealer to Kim. Use appJT 
cito r provided ind I#jv« a 'A- to 7*-ln - 
widc bc«f on the flooring uirface. 



ft Replace ttw shorn molding by miring 
with 4d finishing nall|. l~hcn, set all nails 
below the Airfare with a na 1 1 wt . 



I# Where the new flooring Joins another 
floor at doorways, nail a metal nnlih strip 
In place over the flooring edge. 



1* spread adhesive with a finely notched 
trow#} and stop 12 In. from seam. Avoid 
lumps which will show through floori ng. 

Gluing It down 

Your dealer will be able to tell you 
which adhesive is best for your floor. 
Some flooring can be stapled around 
the perimeter with 54-in. staples that 
will be concealed by the baseboard 
molding. Other types require a band 
of adhesive around the perimeter. 
Our flooring was set in adhesive over 
the entire floor surface. 

To begin, reroll the flooring, pat- 
tern side in and set it aside. Then, ap- 
ply the adhesive to the under laymen! 
with a finely notched trowel as per 
manufacturer's instructions. Spread 
the adhesive as evenly as possible to 
avoid bumps that will show through. 
Stop the application about 12 in. away 
from the seam line (Fig. 24). 

Carefully unroll the first piece of 
flooring onto the adhesive. Avoid slid- 
ing the material as this can cause 
lumps. Press the flooring down as you 
go. Then, unroll the second piece, po- 
sition the scam exactly, and; press the 
flooring in place. 

To cut the seam, place a straight- 
edge along a continuous line in the 



1 1 Alter I ratal ling both pl«ei with over- 
lapping seam, use straightedge to cut seam 
along tine In hooting pattern. 

pattern that's in the overlapped area 
of flooring. Cut through the two lay- 
ers at once with a utility knife. Avoid 
leaning the knife to one side or the 
other when making the seam cut (Fig. 
15), Then, remove the waste and peel 
back the seam edges of the flooring. 

Some manufacturers require a spe- 
cial seam adhesive. Apply the adhe- 
sive as evenly as possible with the 
notched trowel. Press both pieces into 
place and wipe away excess adhesive 
with a damp rag. 

Next, roll the floor in two directions 
with & floor ro!ler(Fig, 16). Wc rented 
a 100- pound roller from the flooring 
dealer. Apply seam sealer to the seam 
leaving a 'A- to 5 / 4 -in, -wide bead on the 
surface (Fig. 17). 

Finally, reapply the shoe molding 
or baseboard and set the nails (Fig. 
18). Where the new floor adjoins an- 
other floor, use metal trim sLrips to 
finish the seam (Fig. 19). Allow the 
adhesive to set for 24 hours. Then, use 
pieces of plywood to protect the floor 
when you move any heavy appliances 
back in. m 



19 To fit around a pipe, cut an approprl- 
■te-dw hole at the correct position. Then, 
cut a straight line from edge to hole. 



1ft To firmly bed the flooring tn the adhe- 
sive, uie a 100-pound roller which can be 
rented. Roll acrou floor In both directions. 

a Vfe-in. gap between the flooring and 
the baseboard or wall to allow for ex- 
pansion. Carefully fit the material un- 
der the door moldings. 

Unroll the second sheet allowing it 
to overlap at the seam and position it 
for an exact pattern match. Trim to 
the finish cutlines in the same way as 
with the first sheet. 



1 1Q 
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How 1o Install A 

TOWEL BAR 



BY EOSARfQ CAPOTOSTQ; PM Illustrations by George Retseck 



I T OFTEN seems that where you 
want a towel bar is exactly where 
it’s the most difficult to install. 
Rarely can you find wall studs — or 
other appropriate solid members — in 
the right position. And if you do at- 
tach it directly to your plaster or 
drywail, one quick lug can brine the 
whole thing crashing to the floor, 
leaving behind some holes that you’ll 
have to repair. 

Of course, this is a long-standing 
problem, one that various manufac- 
turers have solved by creating quite 
an array of fasteners for handling the 
job. Three of the best are shown at the 
right: u clever plastic anchoring de- 
vice called a Toggle r. a standard met- 
al expansion bolt often referred toas a 
Molly bolt, and the tried-and-true 
toggle bolt with its winged nut and 
standard machine screw. 

Your choice of fixture is usually de- 
termined by your taste. Any fixture 
can he installed anywhere. But com- 
mon sense does dictate some prefer- 
ences. For example, if you want a 
towel bar installed on ceramic tile, it’s 
better to go with the adhesive-backed 
unit like the one shown in drawings 1 
through 4, Drilling through ceramic 
tile to install a dedicated fastener can 
be tricky — you risk breaking the tile. 

By far the more common problem is 
attaching towel bars to drywail or 




the urfnuilng denatured alcohol. 




Hardware options include 

[left to fight | plastic Toggle* 

anchors. expansion bolts 

and toggle bolts, L 

plaster wails. These hollow-wall ap- 
plications, as they are called, require 
you to supply it piece of hardware that 
can be attached firmly tc the wall. 
Then you simply hang your towel bar 
from this hardware. The principle em- 



ployed by all such fasten e ra is basical- 
ly the same: They are designed to be 
inserted through the wall surface and 
then to expand on the ether side for a 
strong grip. 

The metai expansion bolts shown in 




2 Ptwttkxi the assembled towel bar on tile, 
level In place, then llghtiy mark an outline of 
the end brackets using a salt pencil. 



9 Using you* fingertip, apply wiur to the 
adhesive pads. Keep applying water and 
rubbing untft die adhesive starts to thicken. 



in 
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F Slide expansion boFti into holes and press 
sharp can on surface flange Into drywall or 
plaster, Ejir pfevwt Knew from turning. 



B Turn screwfreatis clockwise until black In- 
dicator washer falls off. This signals that an- 
chor Is fu fly expanded and seated properly. 



V Once anchors are seated, turn out screws 
to accommodate bracket flange- Slide .brack- 
et over itrtwi, then tighten strewi securely 



10 Tohang baron hollow core door, as we 
did here,hokJ bar against door level In place 
then nwk screw locations with awl. 

drawings 7* 8 and B are sized accord* 
ing to the approximate thickness of 
your wall covering and the amount of 
weight you plan to support. Once they 
are inserted into their holes p tighten- 
ing the screw causes the side walls of 
the anchor to expand outward and 
thus seat against the inside surface of 
the wall covering. Once the anchor is 



1 1 flore proper-sized clearance holes In 
ctoor and Insert plAkafKtKH- in hates. Sepa- 
rate push pin ( arrow | seats anchor property. 

seated the screw can be removed. 

The toggle bolt, on the other hand, 
is simply pushed into the wall, wings 
first. By tightening the screw, the 
wings are drawn against the inside 
surface of the wall. The one big draw- 
back to this anchor is that the screw 
cannot be removed. If it is, the wings 
simply fall down inside the wall. 



12 insert screws through holes In brackets 
then thread screw tips into hotel In anchor*. 
Tighten screws until bracket Is held securely. 

The Toggler is also sized according 
to the thickness of the wall. To seat it, 
simply push it into a hole in the wall as 
shown in drawing 11. Then push the 
set pin until the wings expand inside, 
Remove the pin and screw your towel 
bar into the plastic inserts, using self- 
tapping screws of the proper diame- 
ter and length. M 



4 Press the end brackets Inside the traced 
guidelines, Hold steady for I minute, then 
tape in place for 2# hours. 



# Next, bore holes in drywati or plaster us- 
Ing electric drill and drill bit sized to match 
the specific anchor you are using. 



1 To attach bar to wall with hardware an- 
chors, locate anchor holes using an awi and 
template supplied with towel bar. 
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Homeowners'Clinic 



BY NORMAN BECKER, P £, Contributing Editor 



Septic Systems 

Do you know of any good books on 
septic and well water systems so that 
a homeowner can be better informed 
before calling for the repairman? 

JERRY HUBS ELL 
BATTLE CREEK, Ml 

You can usually get information on 
septic systems from the Deportment 
of Health or the Cooperative Exten- 
sion Service in your state. Two hooks 
that I refer to regularly are: Stand- 
ards For Waste Treatment Works 
— Individual Household Systems, 
published by the New York State 
Health Department, and On-Lot 
Subsurface Sewage Disposal Sys- 
tems, published by The Connecticut 
Cooperative Extern tan. 

The most important maintenance 
item far a septic System is a periodic 
pumping. Most health departments 
recommend that septic tanks be 
pumped every two to three years or 
when the tutal depth a f sludge and 
scum exceeds one-third of the liquid 
depth oft he tank, 

If the tank isn't cleaned periodical- 
ly , the sludge will build up to the 
point where the solids will be carried 
into the leaching field and clog the 
perforations and open joints of the 
disposal pipes. If this occurs, you'll 
have to replace the field which costs 
several thousand dollars , Pumping 
the tank generally cos is SI 00 to $150, 

For information on water system 
pumps . Gould Pump s f Inc., publish- 
es a free booklet titled Pump Funda- 
mentals. In addition to covering the 
different types of pumps* it explains 
what size and type is best suited for a 
particular well and how much pres- 
sure is necessary. Write to Gould 
Pu mps Jnc. r A dvertising Dept., Sen - 
ecu Falls, NY 13 148. 



Lost Outlets 

1 was the general contractor for the 
new home I recently moved into. I 
had an electrician do the wiring and 
then hired professionals to Install the 
dry walk In the process, a fe w electri- 
cal outlets were covered over. Is 
there a device for locating them? 



AVROHMS, MUCKER 
BROOKLYN, NY 




To prevent damage to the 
leaching ftddL septic fanto should 
be pumped when [he sludge y 
and scum exceed cww ihlfd / 
the liquid depth. 



WELL 
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Program 1 * Electronic s in Mesa , Ar- 
izona r manufactures a detector that 
will do the job. The detector, model 
508, is used by many electricians and 
telephone and alarm system install- 
ers. The unit is somewhat expensive 
for I -time usage— it costs about $ 1 70 
Fou should check with your local in- 
stallers to see if they have a unit that 
they would rent to you. 

The detector consists of □ battery- 
operated transmitter and receiver. 
The transmitter is attached to the ex- 
posed end of the wire which is at an 
outlet or the main paneL The wire 
must be disconnected from any power 
source. As you trace the wire behind 
the wall h you'll hear a hum. When it 
stops, you're at the outlet box For 
mare information t call Progressive 
Electron ics at { 8001 528 -8224 . 

Aluminum Faint 

My white aluminum siding turned 
black when I washed it with a soft 
brush and detergent, l\l like to paint 
the aiding and need to know what type 
of paint to use, n at alexan pro 

SOMERSET, NJ 

Pittsburgh Paints manufactures a 
latex paint that's formulated for alu- 
minum and steel siding. If s a ure- 



thane- modified acrylic paint that 
produces a harder - f mate durable 
film than ordinary house paint. Ifs 
called Metal Siding Refinish and it 
can be applied with a brush, paint, 
pad or spray gun . There are hun- 
dreds of colors to choose from and the 
paint dries to a low-luster eggshell 
sheen— much tike the finish on new 
siding. Ifs available at home supply 
centers and paint distributors. 

Cellar Doors 

My home has an outside cellar en- 
trance, Do you know who makes slop- 
ing metal doors for covering the steptf 
to the cellar? FKANX WAMACK 

HONEAPATH.SC 

These doors are genera lly available 
in larger hardware or building sup- 
ply centers and cost between $ 244 
and $279 depending on. size, One 
manufacturer is the Bilco Co,, fin* 
1203, New Haven, CT 06505 , The 
phone number is (203) 934 -6363. IN 

Do you fvaiva home-mainteoamy or repair prob- 
krn ? Srnd it fep JftmwoMJiwn 1 CJ-trcit, Ft.yptdar Me - 

thonm f 2U W^tSTth St. New York, fry IOOJ 9 

S jttter* be itidiuiduMh, 

irmj ofwide interest will be di*custra in the col- 
umn. For more home repair and mamlcnanff 
help, get FM's Home Cure Guide r $2.4& postpaid. 
Sendvaur ardrrfet fa Papular Mechanics r Box 
10 14 t Radw City Station, New York, NY 10101 . 
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Appliance Clinic 

BY STEVE TOTH, Contributing Editor 




onWGENT DGF€NSE« CLOSED 



ir diiliwaiber bimeraF Is funahonlog bm fetwqtfn cup won't open, ibe bimetal may be nick- 
ing on the cam. Check the cam for /oughneu and lubricate If rwtwwry. 



I Trigger Happy 

I have a Sears Ken more dishwasher 
model No* 587,701801. serial No. 
i 05348761180, The soap cup doesn’t 
open for the second wash cycle. In- 
spection shows no binding and moving 
the trigger mechanism by hand 
causes the cup to open properly. How- 
ever, I noticed that during a wash cy- 
cle the bimetal doesn’t bend up to 
release the cup, 1 tested the electrical 
leads to the trigger with a neon test 
light and found no trouble. 1 then re- 
placed the trigger mechanism hut the 
problem remains. Any ideas? 

ttflLLIPHEkUST 
ROCKWALL. TX 

The bimetal trigger is a low -voltage 
device that is in series with the dish' 
washer heating element. It takes 
about 6 amperes of Current for it to 
bend up and release the cam which 
opens the dispenser. 

To check the bimetal, tarn off the 
electrical power to the dishwasher 
and disengage the cam from the bi- 
metal so the bimetal is free to move. 
Turn on the power r lock the door and 
advance the timer to the point where 
the dispenser normally opens. Watch 
the bimetal. If it slowly bends up, i t's 
work ing properly . 

Now, turn off the power again and 
inspect the part of the cam that latch- 
es the bimetal. Check for any rough- 
ness that might cause binding , The 
cam should also be lubricated at this 
point to keep the bimetal from slick- 
ing. If there's no lubrication , opptv a 
dab of all-purpose white grease or a 
product such as Lubriplate. 

Needs Timer 

i r ve had to replace the clock timer on 
my 30-year- old GE< electric wall 
oven about every five years. Now, my 
local G. E. parts store has told me that 
this part is no longer available. Do you 
know of any business tha£ repairs 
these dock timers or makes replace- 
ment units? VIRGIL A. BUTLER 

WINTER PARK, FL 

To have your dock timer either re- 
built or exchanged, you can send it to 
General Electric Co., Appliance Con - 
tral Products Dept., 1803 Radiant 



Rd., Carroll , IA 51401 r Attn.. Re- 
pair and Exchange Dept . In the pack- 
age, include your name, address, 
phone number and the model num- 
ber of the timer assembly which can 
be found on a white tag glued to 
the timer. Include any other letters 
or numbers that you see on the tag. 

if the company has a replacement, 
they'll send it to you with a bill. If not, 
they may have the parts to repair your 
unit. In this case, you'll receive your 
rebuilt clock timer and bill. 

Parts for very old clock timers are 
sometimes unavailable, However, 
the company may be able to substi- 
tute a different unit that fits your 
appliance. The cost of a factory - 
reconditioned timer can range from 
about $27 to $60. 

Mixer Parts 

We have an old Hamilton Beach hand 
mixer model No, 60C with a broken 
plastic handle. The local appliance 
parts dealer says that parts are un- 
available. Can you help? 

EARL L KNURR 
MADISON. W1 

The Hamilton Beach Co, only stocks 
parts for its hand mixers for a period 
of seven years after the model is dis- 
continued. 

Call Hamilton Beach at 1 800 1 334 - 
2785, explain what you're looking 
for , and give them all the numbers 
and letters on the mixer that you can 
find. The company may be able to tell 
you whether parts are still available 
and where to get them , 



Out Of Sequence 

I have a Singer Electric furnace mod- 
el No. EU26Q28-12Bll ( serial No. 
0550607 B 140039, I need Klixon se- 

S uencersNos, 51172-25 and 51172-20, 

Iq you know w r here I can find them? 

DEQALMAZAR 
WITTEN BURG,Wt 

i 

In 1982 , Singer Climate Control 
Division was bought by Snyder Gen- 
eral Corp. which began selling under 
the A rcoarie and Comfortmakcr 
brand names . While the original 
replacement sequencers for your 
model electric furnace A ace become 
obsolete, there is hope. 

Call the Snyder General Corp « at 
(618) 282-6262 and ash the Applica- 
tions Dept, far the name and address 
of the local Comfort maker distribu- 
tor. Then, call the distributor and 
ask for the name of a dealer who ser- 
vices Comfortmake.r equipment. 

Have a service technician from the 
dealer check your furnace. If the se- 
quencers are indeed bad, he should 
contact the distributor who will con- 
tact the manufacturer to see if there 
are new types of controls that can be 
fitted. 

If parts are available p the techni- 
cian will he informed of the installa- 
tion procedure and should be able to 
tell you what the job will cost and 
how long it w ill take , PM 



tf vfjtf have a problem with nnv appltanef, vend \ 
11 utrqm'xlmn, Ltfn^yr ri vJh dv rmjciri 1 an tiurnml numhrrzi, 

to Appiiant* Ctinie. PetpuitLf- Mri hanic* , 224 West 1 
57th St., iVcti- Tori. iW I0QI9 Sorry, but leiitrti 1 
rrr^ngf hr anawered individually. Problem* of i 
ti-j dr rnirrrxi ur}H he diseuxsFd in th& column. 
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As if to reinforce the growing con- 
cern. a United Airlines 747 outbound 
from Manila lost a piece of its w ing 
March 25. Severe vibrations and the 
appearance of u 10 x 3-ft. hole in the 
slarboartl wing sent the aircraft scur- 
rying back to the airport. The FAA 
said the piece that fell off was "strictly 
there for streamlining and not struc- 
ture Hy signi fican t. " 

Search for cures 

On February 28 of this year, only four 
days after the United Airlines trage- 
dy. the Airworthiness Assurance 
Task Force recommended to the FAA 
ati $8fXF- million program to upgrade 
older aircraft- The key provision 
would mandate replacement of vari- 
ous parts and assemblies at specified 
Lime intervals, even if inspection de- 
tected no flaws. 

In other words, the industry would 
move to a plan of preventive replace- 
ment, rather than preventive mainte- 
nance. The plan would require repairs 
in about one of every five jetliners 
currently in service. 

That change in emphasis was also 
reflected in a recently issued FAA di- 
rective ordering airlines to replace, 
rather than inspect, tens of thousands 
of rivets on older 727s. 

More than 1300 early models of 
Boeing 727, 737 and 747 aircraft are 
affected by the first stage of the Task 
Force proposals. Aircraft areas in 
question include lap joints and bonded 
joints that have experienced delami- 
nation or corrosion. In addition, 
widescale modification and/or re- 
placement of aircraft structural mate- 
rials, fittings and skin will be advised 
on the basis of service experience. 
The cost is expected Its be about 
ffdlXhOflO per aircraft . 

As of this writing, recommenda- 
tions have been made only for Boeing 
aircraft, but ethers will be issued for 
aircraft manufactured by McDonnell 
Douglas, Lockheed, Airbus, British 
Aerospace Corp. and Fokker. 

Lite extension 

For the past 30 years, the U.S. Air 
Force's Aircraft Structural Integrity 
Program (ASIP) haw been monitoring 
the effects of aircraft stress w ith a 
growing sophistication. Techniques 
for det ection and prediction of prob- 
lems have improved steadily , and the 
program has added significant flight 
time to the life of an aging military 
fleet. For example, the newest B-52 
in the fleet is 28 years old. What's 
more, as the decades passed, the mis- 
sion of the K 452 changed drastically, 
from that of high-altitude strategic 
bomber to a low-level tactical weap- 
un. A variety of modifications saved 



the aircraft from the scrap heap* 

The heart of the system is the Indi- 
vidual Aircraft Tracking Program, 
w hich monitors the staLus of an air- 
plane like a patient in a b capital, All 
Air Force craft arc subject to some 
monitoring techniques* but about 10 
percent of the older planes are fitted 
with specialized sensors and record- 
ers to track such stresses as deflec- 
tions in the metal between two points, 
G forces, airspeed and other factors 
that may contribute to metal fatigue. 
A counting accelerometer records ev- 
ery instance in which an aircraft ex- 
ceeds certain gravitational forces. A 
mechanical strain recorder, bolted to 
the structure, etches onto a foil tape 
the evidence of structural deflections 
between two poinLs. More sophisti- 
cated microprocessor measuring de- 
v ices are under dev e top men t. 

The Air Force also uses a variety of 
sophisticated techniques to detect 
cracks and other structural failures. 
These include: 

■ Eddy current, which creates an 
electrical field and observes its flow 
across the aircraft. If there is a defect 
at or near the skin surface, it will show 
up as an obstruction in the flow. 

■ X-ray detection, useful for spotting 
major corrosion problems in metallic 
fabrications, welds, castings and non- 
metallic products, 

■ Ultrasound scanners, which oper- 
ate upon the same principles as mod- 
ern medical equipment using sound 
waves instead of X-rays to paint a pic- 
ture of the innards of a structure. 

■ Magnetic rubber, used to study 
structural steel parts within an air- 
craft, The steel part is magnetized, 
and then doused with a liquid rubber 
solution laced with metal filings. The 
rubber is allowed to harden, then re- 
moved and examined microscopically . 
If a flaw exists, metal Tilings will have 
migrated to its location. The tech- 
nique can detect cracks as small as 
.00002 of an inch. 

■ Temperature and vacuum stress 
tests, useful for certain functions. For 
example, after every 3000 hours of 
flight time, the Air Force F- 1 1 ] is fro- 
zen to a temperature of “40° F and 
then subjected to flight-level stress- 
es. Flawed steel will fail under such 
conditions, but safely* in the laborato- 
ry. rather than in the sky. 

■ Fluorescent penetrants, which 
seep Into liny flaws and reveal them 
under black light, 

■ Lasers, which can he integrated 
with fluorescent penetrant and used 
to detect flaws In engine blades. 

The results of these tests are ex- 
trapolated to the entire fleet and used 
to predict structural failures. 

tPImmtn n itop fiq ? H 7 ) 



Let Hell 



guide you 
to energy 
savings. 




Send for your free copy of the Hcil 
Home Comfort Guide and gel started or 
the road, to energy savings, This easy-to^ 
read booklet tells you everything you 
need to know about buying an eneigy 
efficient home hailing or cooling system. 

For example, did you know that the 
Util 712 is one of the most efficient 
central air conditioners oil 




the market today? 

Send for your copy 
of the Hcil Home 
Comfort Guide and 
learn, how you can 
lower those monthly 



energy costa. 
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For a FREE copy uf lire Ht:il Home Ccpmfurt 
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Guide, call toll-free 

1*8004474700 

or Fill in this coupon and mail in: 

Hcil :1 

Inquiry Dept. 

Tenth Circle North 
UtfftvtUt TO 3720:i 

□ Y-es, I d like to Leam how to saw on en eift> 
costs. Send mt your FREE copy of ihc ! . 

Hell Heme Comfort Guide. f 

NAME 

STREET 3 

CITY 

STATE „Z1P 

PHONE ■ 

f*vi I 
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Everywhere, Fishermen Are Raving About These Amazing 

New Small Outboards! 





A JhrUJ'ji# Hit rtf it h*H' i if i 'rtft.v 
Vr ( W,y ruAfifi-ii, rittri P rffrrtruf urtt 
huarttaatsi upi&AFi kwuml Hripfr 
up fur -if- ks n rAn?i nfiyibiiti} djsr rw 
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T tu j hut npw lintHif tough -us nails (’ruis* 1 
'n Cam iHitJbmirds an 1 without question 
the /latest motors available today. , . 
weighing in at 52% le& than anything else in 
iheir das*. Yet gulsy little p<iwe rim uses 
easily match Eht 1 competition hur sheer horse- 
power performance* Thfy’re unbelievably i j asy 
eh use, cany and 

Wlmlk mure, the Cruise 'n Cany >i are priced 
u p to kiind. reds ofthiNtt tis h\\x — ftivi n.u y-r m a 
surprising!) LLfConlahJe mil hoard no mailer 
what your small -to- medium bnalijig needs 
are! Hus, each model is parked wilh high 
[icrfortnaoro fesil i ires usually found only on 
much I nrtfe r ;tn rl he-; nit 1 r m ni s i rs: 

Solid state ignition s for reli ah I f> am I easy 
starts - - ^ u rhsftm-actiozTgrar shift 1 fod 
lots ymi effortlessly change fnmi neutral 
to drive with fingertip control... F/ Special 
high grade crankshaft hill bearings and 
I'tpniieoting md needle bearings to ensure 
ex Ira-long engine life . . .and 
'] Models to Chnose From: LThe super 
handy Model EfiiHI (jusl 12 Jhs.) matches the 
performance nf L5 horsepower motors twice 
ils weighr. 2. The vi-rHJitile 2,7 HP Model ftTTKS 



{only IT lbs,) is Lhe lightest and ha rdesL- working 
Esutbfiardin the 2.5 Ui 5 HP nn^.3*The rugged 
ft HP Mode l SHOO (juJil 35 H».) is easily the 
lightest walercnoled outboard available for 
moving J&jst through the water. 

Free Info rmnti n il Fill out the coupon below 
and mail to Cruise T n Carry; 55R5 E, 7th St 
Suite 406 - DcpL m< Long Beach. CA 90SCM 
and well rush yum a tun of FREE materia] about 
the new Cruise In Carry out boards -including 
wherp to see them firsthand. Or simply roll 
J-213-503-9SSS, and ask for your free materiaL 

n carry 

i in mb * m u JiTHTirin 4 hi miui». JF 

Clip and mail u ■< Luy to l he abi rve addrexs, * ho 

U YES, pleE^e rush mv FREE infurniaiUian jlIhiui 
the unuing ei Mw line mlTrtike n“ Cam lifthi 
WHglll MUltXMLFliv 
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Popular Mechanics plans 




Reck You Can Placid Anywhere A beautiful. fr^r^landlng redwood 
d«ek that either elands iilcmo or that you can modify to fit your needs, It's 
durable, won'l decay, and provides mure 1 1 tan 35 n stplair feel of ejtlra 
■i|iBE.:n for entertaining m ju^t mid .ting. Plans include detailed drawings 
and bonus instructions lor building a mulching bench anti planter. 
(PL^ 1 B 20 — 56 . 0 S| 

For more great plans , 

send for our catalog . 

Ftom tool boxes to outdoor sheds, a dol I cradle 
to bookcase wall , even a two-car garage or PVC 
furniture. Our catalog has these and hundreds 
more From IVipular Mechanics. Only $1.95, 





fraditional ( 1 a 7 .ebo.This pr.l a^iral ^-n^hn will Rive- wmr 
yard an uh^atil Iniik. nt I hi: VlLtufLari |Kirifid . 

Ji provides 1 he perft^r.1 spn i For ouldoor c-irii erto Ln ing., .md 
tin: liiilmr! luciF ulJinvh su es I a^li t to filler uitn Itir ^nraibu. 
Comforrnhlesetits lln« l he Inside. more tom el^hl 

[urJ ikctum lu piuvlde phmly uf ruimi kir ynii und vtnir 
guests. {PL-lB6l>-$9,65) 



Adi ron dark Ijwn FurnitiirK This trudilional 
Adirondack furniture is ai. durable as it t$ attractive 
LTafied of hiirdvvood H each piece in carefully sanded, 
I3ien a^Kfimhled with walor-resislainl glue, sflaled 
with wood pre&erv r aiive nndjpaitiled— all to maka 
them wJlhstand ih^rignraol outdoor use. 

IVL- 1751—55.95 1 



Send for your order loday! Make cheek or money payable to 
Pbpu.lar Mechanics, Box 1014, Dept. 988, Radio City Station, New York, NY 10101. 
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HORROR IN THE 5KJE 5 

fCantimuii fnmi jntj* llf,) 



MA*i: MUN t ¥ 



Celebrate July 4th & All Events 



Thanks to the modification pro- 
gram, the Air Force has extended the 
original design parameters of much of 
its fleet. For example, the KC-13-5 
tanker, the military version of the 
Boeing 707, was first placed in service 
in 1955, with a scheduled useful life of 
a relatively short 10 T 0U0 hours. A 13- 
year project to reskin the wings has 
extended the service life tu tffi.OOO. 

The best available evidence that an 
airplane can Hy, theoretically, forev- 
er is the venerable DC-3. More than 
1500 of them, built in the '30s and ’40s, 
are stil I ftyi ng today . 

According to Warren Easier, who 
operates Easier Flight Service, based 
In Oshkosh, Wisconsin, the DC-3 is 
virtually indestructible. The compa- 
ny owns urn! flies 13 of the veteran air- 
craft, and also repairs and refurbishes 
DC-3s owned by others, some of 
which have logged as many as 100,000 
hours. 

One key difference between the 
DC-3 and its upstart cousin, the mod- 
em jetliner, maybe the basic integri- 
ty of the construction. Easier tells of 
one DC-3 he acquired from the 
French Air Force th&L, when stripped 
of paint, revealed an aluminum skin 
that appeared factory- fresh. 

With these old birds, he says, prob- 
lems are more likely Lo lie found in the 
powi-rplanL "Those old radials have 
been rebuilt so many times, they’ve 
just about had it, and nobody’s build- 
ing new ones,” he says. Basleris solu- 
tion is to add two Pratt & Whitney 
PTfi turbo props. The modern power- 
plant reduces the vibration load on 
the structure, and cuts the cost of 
both fuel and maintenance. 

Busier completed the first renova- 
tion in 1988 and he says, "It hasn't 
stopped flying since we wheeled it ou t 
the door.” In fact, Easier believes 
that these modified DC-3s could still 
be in service on their 100th birthday. 

Preventive replacement makes 
better economic sense than the alter- 
native action of scrapping the fleet. 
The Task Force plan is a positive indi- 
cation that the industry is attempting 
to act on its own, before it becomes 
necessary for outside regulators to 
force changes in the system. What re- 
mains to be seen is how quickly and 
thoroughly airlines will respond to 
tragedies that have pointed out flaws 
in our aging aircraft, and how astute 
they will beat making the tough calls 
that balance safety and economy. 

As the FA A’s Farrar points out, 
“We would have no safety problem if 
we put all the planes on the ground to- 
morrow. But that would bring the 
world to a halt.” m 
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■» «• Exercise t 

More with Less 





■AtORf EFFECTIVE By 

duplicating the motion of 
cross country skiing H the 
world's best exercise, 
NordicTrack provides the 
ideal aerobic workout. 
UMORE COMPLETE 

Unlike bikes and 
other s itd own 
exercisers, 

NordicTrack 
exercises all 
the body's 
major muscles 
for a total 
body workout 

UMORE 
CALORIES 
BURNED In 

tests at a major uni 
versity, NordicTrack 
burned more calories 
than an exercise bike and 
a rowing machine.* 

UMORE CONVENIENT 
With NordicTrack, you can 
Exercise in the comfort of your 
home. NordicTrack easily 
folds, requiring storage space 
of only 17 ,r x 23 l ". 

■ Seif nl die Ini mLdts -included in 
NondKTVjifk bi-mfh ut-c 



fSfordtcJrack 

THE BEST WA Y TO FITNESS 



ULESS TIME Because 
NordicTrack is so efficient, 
you bum more calories and 
get a better aerobic workout 
in less time. 

UNO DIETING Mo 
other exercise 
machine bums 
more calories 
than Norr^i^TrxU'l 

lose r^cijgin 

faster with- 
out dieting. 

UNO 
IMPACT 

Running and 
some aerobic 
workouts can 
cause painful and 
potentially harmful 
jarring, A 
NozdicTrack workout 
is completely jarless. 
UNO SKIING EXPERI- 
ENCE REQUIRED Even if 
you Ve never skied, in a few 
minutes you'll be Jl trackmg ,? 
your way to better health. 



FREE BROCHURE AND VIDEO 

Call Toll Free Or Write; 

1-800-328-5888 



A CML COMPAQ 



C ]™NwdtTr*ct 



111 IwutHan P^d N-. Chwl-- MN 5 S 3 I 8 

□ Pltiue send, f nr brorhurr 

□ iMm inf vfdira -tap* □ VMS L SCTA 

ftlllKoch j Nirw 

OJV'tvh I Strwt — 

Silnr ^fniif.-ir | StalF Zip 

j ITwneC I 
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WIN THE BATTLE 
AGAINST SEPTIC SYSTEM 
BACK-UP. 

When your septic system backs up, il’s a big mess, a big expense 
and bug trouble. Sul itk bound la happen sooner or Jaier, right? Mot 
necessarily. Not when you use an ounce of pnevemion, or to be spe- 
cific. a pound of RID-X' . Il^ simple. Just flush RID-X down your 
loitet once a month and slop worrying. RID-X works to prevent 
sapiie system back-up. 

RID-X adds hundreds of impllionsoF bade-fia to digesl up to £5 
lames ils weight in solid waste, to hefp keep yoursepiK sys^ 
lem running trouble-free In fad, lab lests show that no 
other leading septic system addilive is belter than 
RID-X. And RID-X is superior to yeast because yeast 
contains no bacteria 

filD-X ts safe for plumbing, contains no harsh or 
caustic chemical and won't harm your pipes or sep- 
tic sysiem. 

RID-X is available wherever household 
products are sold. i 




Send taMMi 

irHrwrrj.liwtHinfc.^1. mfi\th 
-t. cir'rtolp , j»fHi«raid 
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WORLD'S SMALLEST 

WEATHER STATION 
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WITH OUR *650 

CAST IRON GRATE 

• WIPES FEET CLEAN 
* DURABLE • DECORATIVE * ODOR FREE 
* STATS WHEHE YOU PUT IT 



Finished turfaev 

AAJ AflP CLASS 3d CHE* CAST 

avl D H 3 IRON weighing juil 

I 3 V under 75 !b». Measures 

I NTH ODUCTORV 21 JJ 1 43 V ' 1 5/1 fl "' 

OFFER and refenlorced 

Ihmughoul 

WE LL REPLACE IT IF IT EVER WEARS flUTII 



To Order Your Lad nne 7744 

Door Mu call: ( 71 7 ) 296-7764 

OH HAIL COUPON - mm mm - m ■ 

VES! Pl^cenler my OYdcr lor *650 

doorgrales nl S319.94 each 



■1 1 



Name — 
Address . 

City 

{ _ I 



Slale 



Zip . 



{ 



I 



Day Phone Nigh! Phone 

Check erne 

□ Check □ Visa □ Maslercard 

Signature 

E*p Data _ 



J. 



J. 



Arlndlhar prwiuc I Tram 

Architectural Iran Company 

Box 1H SchDCDpM fld - (Mlllord, PA ta3j7 



MS 



Enlarge Proiect Designs 

Craft Projector is Simple? Fast! Accurate! 

Projects on la: Drawing* Graph 4 Trying Pap«, WbmI. 




Adjufitatili lenB frfilflfflBS t )>f Frpctlmna up 1 & 57 v limaa IW 
!hs mi* vrai wisft! Coy* unlimited ideas f-DT era'll designs 
Enlarge patterns, designs. portraits, Mill liles, landscapes, 
phnina. ji-iidna. designs cm coins and jawsiiry Proaci-i m 
cpiurs iJnn-r. nut damage original. Sample mitnpc- 
ltoM. Uses housahoW currenl an<t e0 wm t»ylh. Serni 
$1 S.SEi plun $5 ^ Fi n .q 3 fl day nmn-y back gi*aranlca 



Norton. P-F-l OT-Mi, Bfil M12, * 




FOIBOT' 

fk tt color catalog 

o» 1-800-533-5099 

or«nln 

rwKUAi MCtCKYMECr 

PC I 10 « yERn. P#p 1 Phi Pflicts - SATflFW:!ION 
C^uiiKi^&CJS^IS CUAfiAWTlLD 
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He's making a 
General e I lowe r pot 
and so can VQLII 

Mika ang S(jii yOuf *wn 
orhsmenial concrete itemB 
Ordat your boo* atwul 425 
aluminLim mpIfH. pr*C#a and 
production Uade -fiecrals trom ih« 
woMd -s legist mgld TnjnulaciurtN 



Book 
only $10 



CONCRETE MACHINERY C0. r INC, 



| P.Q. Box A99. Hickory, MC ?B6P3 



[ DEALER rCiSTHIBUrDHH DESIGN PATENT PtNOlwaH 



INFRARED SENSOR CONTROL 



HYDOOR/OUIUOOR Cannecti 110 vn Its 

Lig*l. T.v . Aiam. Appliances, eic 



Sizs x T w. Mg unis anywhere. 
190“ Dtt0Cfjon. Fin names icomrwerc^l 



obile ftomss tZV Muoei available. 

VJIKPOilt INC.. 795 Peace Portal, *g 7 
Blame. W A. 36230 ^Add r^r ^iupgin^i ib4/«ch 






EARN B75/hr 

pats-nlad machme 
waltpipef 
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Co, 

Dept, PM- By 
Spring, MO 20901 
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There's nothing like having your own 
unlimited supply of water! I'd like to 
show you how you can gel it yourself -- by 
drilling on your properly with the amazing 
Hydra -Drill. You can probably finish the 
well in just one weekend, and install the 
pump and tank the next one. 

Save Money! 

Let me send you absolutely FREE a complete 
information package full of pictures, descriptions, and 
prices of the equipment. There's even a fully-illustrated 



Homeowners! Gardeners! 



Say Goodbye 
to Expensive 
Water Bills 

-with Your Own 



Yours FREE; 

* "HowTo..." booklet 
3? rpm record 
$ Complete info & prices 



Easy-to-lnstall 
Water Well System * 



Remember the Drought? 

Need water for your lawn and garden when the city 
says NO WATERING? Tired of paying twice for 
your city water -- once for the water itself, and then 
again for the sower charge? 



Be Water Independent with 
your own water well system 
you install yourself! 



booklet called "How To Drill Your Own Water 



FOR FREE INFORMATION PACKAGE 



Well", and a recording of a half-dozen folks jusE like 
yourself from alt over the country who have drilled 
their own wells and saved a lot of money! 

Expert Help Available 

You'll also find out abou! our Toll-Free Consult- 
in g Service , It’s a DeepRuck exclusive! If you have a 
question while you are actually drilling the well, you 
call a special number to talk w ith a drilling consultant 
for on-the-spot lips. 

Then, when you’ve finished the well, we can help 
you select exactly the pump and lank you need, and 
show you how to install it. In faci, if you have a video 
tope player, a complete instruction tape will answer 
most all your questions. And the tape comes free with 
your pump. Anything else you need - call the toll-free 
number! 



Call Toll-Free 

1 - 800 - 333-7762 

(Ash for Operator 7155) 

Or Clip PnufHHi urn! Mail TmUyl 



^lileepRockof 



FACTORY DIRECT 
*71 55 Anderson Road 
rliha, AL 36803-0001 

□ YESt I may warn la drill on my property. RueJi the 
FREE INFORMATION PACKAGE .nclwl.nf the 
booklet, record arxJ prices 

-J Also, ■send ^lormaflicn and pnees on you* wen pumps 

antf tanks no obkgaliart! 



Crty-$trt*'2p 








Long-Term Test 

PONTIAC 

6000STEAWD 

Ail-wheel drive comes of age. 



FORD 

FESTIVA LX 

Think of it as urbocharged. 



DODGE 
CARAVAN SE 

inconspicuously indefatigable 



T HIS month vve’rt* saying good- 
bye to a couple more vehicles, 
with our faithful Dodge Cara- 
van anil Ford Festiva going back to 
Detroit. New in the fleet is a new Pon- 
tiac that's been a real comfort through 
the nasty weather, and there are a 
few other newcomers just over the 
horizon. 

Pontiac 6000 ST E AWD 

Pontiac's 6000 ST E has always been 
one of our favorite midsize domestics, 
so when the excitement folks an- 
nounced a 1-wheelH-liive version, we 
jumped at the chance Lo evaluate the 
new technology in a familiar setting. 

The engineering Uisk force star Led 
with an upside-down SlG Blazer front 
differential, and used it as the basis 
for a rear suspension that incorpo- 
rates springs control arms, half axles 
and shocks into one subassembly* 
Look for this basic unit to find its way 
into other GM passenger cars. 

Delivering power through all four 
w heels transforms the STE into an in- 
credibly capable foul-weather ma- 



chine, able to barge through snow and 
slush under perfect control, which is 
augmented by an excellent anti lock 
braking system. 

It's an excellent vehicle for skiers 
— or for those who are terrified of be- 
ing stuck in the grocery store parking 
lot after putting IhO pounds of grocer * 
hjs in the trunk. 

There's even an electrical switch on 
the console to lock the planetary cen- 
ter differential, but you II only need it 
in extremis r On pavement, there's no 
real Up off of the 4 wd, except for a 
groaning noise, audible during sharp 
cornering. 

One down side to the design is the 
rear differential's intrusion into the 
trunk — pack carefully, and use soft 
luggage. The problem is compounded 
by enormous decklid hinges that don’t 
allow a box or hard suitcase to be put 
into the front corners of Lhe trunk. 
Tw'o large adults complained about 
cramped legroom in the rear seat, al- 
though that's not the fault of the 4wd, 
just a problem inherent in most down- 
sized domestics. 

The STE*s freeway ride has just a 



lingering reminder of big-car float, 
but otherwise no real bad habits. And 
since this car began life as a Euro- 
challenger, the addition of 4w r d makes 
it even more fun on a winding road. 

We’ve been plagued by several mi- 
nor problems. The door locks have 
frozen up several times r once effec- 
tively locking us out of the car until 
the sun came up and warmed up the 
door. The left rear door needs to be 
slammed to get full closure, and the 
windshield washer fluid warning light 
seems to be permanently on. There's 
also a leak in the power steering sys- 
tem that doesn't leave any hydraulic 
fluid on the drive, but does empty the 
reservoir in a thousand miles or so. 

We'll get all these irritations at- 
tended to at the first service. 

Fuel mileage has been disappoint- 
ing— 21 at best on long trips, drop- 
ping to 16 in the city. The weight and 
rolling resistance of the 4wd pieces 
apparently Lake their toll, but we plan 
to conduct a complete check of the en- 
tire engine and fuel-injection system 
to be sure. — Mike Allen 

fl 3 lfy.i7it turn to page !£$} 
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"An Audio Guide To 
your Car’s Performance 

:sscsse=ss- 

.SfJ® - '’ 

save you hundred*! 



SOUND ADVICE 



"An Audio Guide 
To Your Car's Performance 1 





Hare you ever tried to explain a "THUD" 
or "PING" to your mechanic? Difficult. 
Isn't it? 

Now. YOU can help your mechanic Identify 
what the problem is after you have listened 
to SOUND ADVICE— an audio cassette tope 
containing 20 of the most common noises 
that your car can make. It will enable you 
lo pinpoint I hat mysterious thud or ping 
and, in turn, assist you or your mechanic 
in remedying it. {Perhaps, you can even 
have your mechanic listen id it. especially if 
your car ISN'T making strange noises when 
you gel it to the garage. That way you can 
tell him which sound it was.) 

Tills unique auto diagnostic tape has been 
compiled by Mori Schultz, PM s expert 
contributing automotive editor. It allows 
you to hear the noise with the ear running 
under operating conditions. Play it In your 



car s cassette deck and compare the sounds 
on the tape with the sounds your car Is 
making. 

LISTEN TO WHAT YOUR CAR 
IS SAYING! 



Order your tape today 



SOUND ADVICE CASSETTE. #V-1Q1D - ft SB | 

only S7.9S, Stolid check money order tn\ ' 
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State Farm Agent 



/ nn f 



on the 

Family Insurance Checkup. 



1. What is a Family Insurance 
Checkup? 



2. What policies docs ir cover? 



3- What’s so special about a 
Family Insurance Checkup 
from State Farm? 



STATE F,«M INSURANCE COMPANIES 



1. ‘‘WhenyoulhtinasmaJlrown 

like I do, you get to knowynur 
neighbor. And that's whaia Family 
Insurance Checkup is really all about. 
It gives your agent an opportunity to 
know you better, Icatn what changes 
have taken place since you last saw 
each other, and advise you on how 
your coverage tan be updated to 
suit your present needs.” 

2. “Auto, home, life, health — what 
youll come away with is an overview 
o fall tout insurance policies at no 
cost to you” 

3* Its our ‘good neighbor’ 
philosophy. Whether you bvc ina 
small town like mine or a b^rity, 
you H always be assured of race iving 
the highest standard of service Profes- 
sional, dependable, krawicdgable, 
friendly — that’s a State Farm agent. 
And the State Farm difference? 



Have your State Farm agent answer 
your questions about the Stale Farm 
Family Insurance Checkup. 



- \ 

1 T A r f iAiM 

; 

i N "j U I A M t [ 

Like a good neighbor, 
State Farm is there. 




LONG-TER M TEST 

fCoiid nu afjwfflipagi ISO) 

Ford Festlva LX 

We consigned our 1988 F estiva LX to 
memory — and fond memory at that 
—in late February, almost exactly 
one year since the day we picked it up 
in a Dearborn, Michigan, snowstorm 
anti slogged back to New Y ork City. 

The mileage is relatively low for a l- 
year test at 6974, but the Festival 
trauma- per-mile index is as high as 
any other vehicle that has Manhattan 
as part of Sts daily regimen. 



And aside from the trek back from 
Michigan, that was our Festiva's lot in 
life — the contact sport that passes for 




Big enough tor 4*8 plywood or sewn- full- 
sized adults. Caravan was utterly reliable. 



driving in New York City. We're 
pleased to say this Korean-built econ- 
obox performed its some what hazard- 
ous duty without incident, surviving 
the onslaughts of potholes, taxis and 
parking lot attendants with equal 
aplomb. Nothing broke and nothing 
came adrift, a tribute to the car’s build 
quality. 

Our one ongoing complaint about 
the Fcstiva— unusually balky re- 
sponse at part throttle — continued to 
be a problem throughout the test. 
Ford instituted a fix for this mala- 
dy — a little more static timing and a 
little less EGR — but it made no di ffer- 
ence in the ear's behavior, and we si m - 
ply learned to live with it. 

This condition has since been cured 
by the substitution of throttle-body 
injection for the old 2-hbl. carburetor 
on !987-’88 Festival, making this lit- 
tle Maada-designerl, Korean-built 
mini a real pleasure to dri ve. 

Also, cheap to drive. Our F estiva 
averaged 35.4 mpg over the course of 
the teat, and didn't use a drop of oil be- 
tween the two changes we made. 

The bottom line: This is a delightful 
little car that thri ves on urban abuse 
and parking leftovers. It's quiet, pep- 
py enough to keep pace, comfortable, 
roomy and inexpensive to operate. 
Our loaded test car was pricey at 
$8300, but Ford is now offering more 
packaging alternatives that provide a 
better price without resorting to a 
total atrippo, — Tony Swan 

(Please turn U.i ftufff tjlSj 





This is the only way 
a Hunter ceiling fan could 
ever be loud. 



WHILE ITS HIGHLT UNLIKELY WEB 
EVER BUILD A fAN AS LOU DAS THE ONE 
ABOVE, ITS EVEN MORE UNLIKELY WE'D 
EVER BUILD A NOISY ONE. 

THAT'S BECAUSE UNLIKE CHEAP 
FANS WHICH CAN WOBBLE AND HUM, 
EVERY HUNTER BUILT WITH A POWER- 
FUL,, SNOOTH-R UN NING MOTOR AND 
PRECISION’ BALANCED WOOD BLADES 



SO THEY'LL RUN SILENTLY FOR YEARS. 

IN FACT IN A ft KENT IN DEPEN DENT 
LABORATORY TEST, OUR FANS RAN 
m QUIETER AT LOW SPEED THAN OUR 
FIVE LARGEST COM PETITOR! 

FOR A FREE BROCHURE, WRITE DEFT 
PM, 1500 FRISCO AVE.. MEMPHIS, TENNES- 
SEE 3 OR CALL (901) 7454m 



c ivkh HUNTf K Un CQn Pant 



THE QUIET FAN. 



Where is Rislone needed most? 




From new car or truck to one thnt'a older, from classic to 
exotic . . . whatever your answer, you’re right. With Ristone® 

Engine Treatment in the oil of any car or truck engine, you 
can count on performance like this: 

In new vehicles. Rislone prevents engine deposits: prolongs 
smooth, powerful engine operation. In older ve hides, it 
removes power-robbing varnish, gum and sludge: quiets 
noisy valves and lifters: and assures a quieter, smoother 
running engine. 

So, whether new or old. 4-. 6- or 8-cyltnder. reach for a 
quart of Rislone. From first oil change to lasl- 

FREE Lube Tips booklet. Write today. 
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These days, shopping around for a boat 
power and trailer package can be 
confusing with all the options on the 
market What isn't confusing is that this 
very same market is the daily business 
of the Sunbird™ Boat Company Every 
day, we' re package shopping. We shop 
and compare, then design and build 
what we feel is the very best in quality- 
constructed. value-priced packages 
Like the Corsica™ 175 shown You 
get all-weather marine carpeting, AM/ 
FM cassette stereo, a convertible top, 
ice chest, built-in ski tow. teak swim 
platform, boarding ladder, power trim 
gauge, a rugged galvanized trailer, a 
120-HP OMC Cobra " stern drive and 
more, far just $8,999.' We've Corsica ™ 



$ 1,500 



185 and 195 packages too. 

And whether you test drive them 
on water, or look them over on land, 
you'll see how our Sunbird™ Corsica™ 
packages give you more for your dollar 
than other brands. 

End the confusion. For the name 
of your nearest Sunbird™ dealer, write 
Sunbird,'" An OMC Boar Group 
Company, Dept A, 2348 Shop Road, 
Columbia, SC 29201. or CALL TOLL 
FREE 1 -800-562 -0330 

Boat, Trailer And 128-HP 

OMC Cobra Stern Drive 

$ 8,999 



OurTest Drive 



Could BeVwrth 










LONG-TE RM TEST 

(Coil tin lied f hitn page US) 

Dodge Caravan SE 

Okny, the interior \& oj? innocuous as 
elevator music, and the exterior, es- 
pecially the white one we had. really 
does do a decent impression of a May- 
tag. We’ve heard the word appliance 
in connection with this vehicle more 
than once. But if you’re buying a mini- 
van, it’s probably not to impress pret- 
ty girls — you want to haul around 
people and stuff. And the Caravan 
does that kind of work with a will. 
After 20,207 miles of hauling 
around said people and stuff, we're 
pleased to report that this particular 
Dodge Caravan was as trouble-free as 
we could possibly have asked. Our 
biggest complaint w as that the pack- 
age bin in the console was occasionally 
difficult Lo open. 

W e used our Caravan li> sh utt le the 
PM Racing Mustang crew and tools 
back and forth to the races, moved 
several teenagers in and out of college 
dorms, and even jammed it full of two 
rooms of furniture, three people, one 
Doberman and a Persian cat for a l- 
day, 1000- mile hero drive. 

Even with the suspension squashed 
almost flat, the Caravan never fal- 
tered. 

As we frequently observe. New 
York City in- not the kindest environ- 
ment for cars, so it’s not too surpris- 
ing that the Caravan’s exterior 
acquired several minor scrapes and 
dings. 

Also, the interior did begin to get a 
little abraded back by the rear door, 
where we jammed vast amounts of 
“just one more thing" in. 

We averaged just over 20 mpg 
overall, including much short-trip, 4- 
feet-at-a-time N.Y.C. commuting 
and plenty of heavy hauling. 

— Mike Allen 

Newcomers 

Although they're too late to be intro- 
duced m this issue, our depleted long- 
term fleet is getting a number of new 
replacements, which should add up to 
the most varied group weVe e ver as- 
sessed, 

There will be five in all — a Ford 
Thunderbird Super Coupe, Nissan 
2403X {a hatchback SE), a 4 wrl Mazda 
MFV minivan, a (here comes some va- 
riety) Ford Club Wagon with the new 
46fr-cu.-in. VS, and fiat* but quite lit- 
erally not least, a 2 7 -ft. Winnebago 
Chieftan motorhome. 

The T-Bird has been in service ex- 
actly one day at this writing, with the 
others at various points in their re- 
spective delivery pipelines. 

It promises to be an interesting 
summer. VM 



tea&cs 

PLANS 



WOODWORKING 
AND GIFTS 




Master Craftsman Toolbox; This TOOL- 
BOX will organize, protect your tods and 
add a (ouch of ebss to any workshop (Di- 
mension* 20V«" X fl 1 /*" * 12-V) Built with 
cherry nr walnut woncJ, srylud with brass 
l l in leri caps and lock. 

This solid wood lotilbiR will List for genera- 
tions and become a family heirloom 
Plans include step -bv-s,tep instructians and 
materials list. (PL-lB2fi&4 95) 




Craftsman Work Center: Build the MAS TEK 




CRAFTSMAN WORK CENTER A portable 
liHil center, two cabinets and deluxe assem- 
bly bench □ I low you to keep all your tools 
dose at hand. A Rrid top makes clamping 
easier; COVers with a shed nf plywimd for 
other tasks Swivel casters with brakes; 
drawers that open on either side and viuir 
choice of finish gives you a personalized 
work center. Plans 
X. and materials 
HL . X list. (PL- 1760 

- | S5-95) 



Classic Work- 
bench l tfnf’s thu 
classic European 
workbench 
every woud- 
worter dreams __ 
of owning, Using these plans, you can build 
this workbench for less th E in halt the cost ol 
a factory-made version Dovetail joints give 
the drawer sujht resistance to racking. De- 
tailed plans, instruct iuri£ and materials list, 
(PLd 748 $5.95) 





Hobby Lathe: Every woodworking shop 
needs a LATHE. A working capacity of 10 
indies; will swing a six inch diameter dinar. 
Thisv scaled -down lathe is perfect fur making 
toys, crafts and homemade yjitth. Plans in- 
clude an H-page manual, Livout and mate 
rial list (PL-1723 



Colonial Garage Bam; Molds two full >i/e 
cars each in separate bays. The strurturv 
measures 24 x 2*> ft with .in additional 3 ?h> 
square ft. on the second floor. A 3 ft. over- 
hang on the side provide* excellent storage 
fur wood iind garden equipment. Plans in- 
clude an B-page insinuation manual and 4 
bltleprmt-sije layout sheets: * Overall 
perspective * Bask wall building steps 
* Con$ I tU E ftiop detail* Flit framing tnft. 
floor, nxif and end gables. * F-xlertnr fin- 
ishing details and ^ugeestkins for alternale 
va tsh ms of the h.i m Materials 1 ,ist I nd uded 
PL-1277 $30.00 Each additional Plan S2U 00 
when purchased with the first Plan. 



Send Viuir name and address wtlh 
Check nr mnnev order payable to 
POPULAR MECHANICS- M.nl tn: 
Popular Mechanics Rm ION. Radio 
City Station, New York, N-Y. ie)1(ii 




Lincoln Mantel Clock: Build a reproduction 
of the LINCOLN MANTEL CLOCK. This 
beautiful dock is an attractive addition to 
your home; ftrtsit for a Rif l Built from ma 
hugJny, superb I y designed . K d ay pendu- 
lum dock movement Plans materials and 
source list included (PL - 1B24 $5.95) 
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Introducing 

The 

New 



r 



'Wneed 

▼vizard 



the ultimate solution to 
rotary trimmer tine problems 
No more trouble with trimmer 
line — never buy line again? 

Easy to install on your 
gas trimmer. 

Cuts through lough weeds, 
briars and grass. 

Keeps your rotary trimmer 
in business. only 

TO ORDER CALL TODAY 

1 - 800 - 262-5122 

(Call for dealership inquiry) 



( } VISA ( ) M/C * — Dale. 

( ) Check enclosed For $21.9$ plus £3.0D po-ssago and handling 



Your Trimmer Make Model # 

Nime * FhonaJ \ - - . - 

■Street 

City „ State Zip 

Send to; WEED WIZARD, INC-, P.O. Box 275, Dahlonega, Georgia 30533 rhh 



best buys 



EASY-TO-ASSEMBLE-KITS 

In Stock for Imm-ed, Shipping or Pkk-up, 



ONLY 



F.O.B. fliwwwk, PA 

fftr 3 di<sm. 



|hlA 7 , tf'lnS n 



Comparable- savings on diams. from * la 7 ' 
Kill araLIgbto to fd (yny floor- to-ftojr hit, 



NowE 
Showroom & 
Warehouse 
locations in; 

Pomona, CA 

{714* 59S-S766 

Samotf, Ft 
(813} 923-1479 
Houston, TX 
{713} 719-0648 
ChicifDp 1 L 
{3121 952-9010 



e ina non Shop «77 82 



People Whoi'ye Booked Everywhere foil os there 
iin'P another spiral Mair around ihal louchti 
our tMnbinahon af price and quality uH irsplt- 
iripls and wprkmanshpfi. We believe ill 
CML nfl wllTE FOh FKEE BROCHURE. 




In ihn inn r*vx> Pup 4 

ibiww 



I. ILfll I JW 40DM«dPI«ud 

ftrTri fflSfSM-Tin 



I 

We «ce^M ofh|iCordl VISA Md AME X 



c-y_ 



■ *r- 



THE IRON SHOP 

paANUFaCTUREB!^ 



NOW! Get in on the PROFITS in 
SMALL ENGINE REPAIR 



Work part ti mi, lull lima — 
right it home — w* fttlp 
you every atap ol llia way. 

No daiiW about it . . . as d. small engmu -J. 
pro. von an ash in on pit huge ft- ^ _ 

^nand lav {(uihliEd men in cni] ct Arner- jk ^ 
tea's ;1aslKl ^tawing induslriK. You'll ^ ' — 
ae able io aMTimaiw top i>du i iy rates or rrom ' “ J 
$2$ DO te £30 00 pw hour and ihais just 
lor labor 

hiflty ul busintES wailing Icr qua Uli e d man. 

65.Q0D ODD Small Engines Art In Use Today! 

That's Lhe oflitial count Irom Iht Eiwiiu Service Assn . and 
onfrmilhon new engines are being buiii each month Wish 
Pulfly 0elsa* framing. you can g^n ha** the skill and 
knowledge to make fnp money servicing Ihese eibgines. 





FrpHlIiDm T 94 I 1 *ri Fiui^utm Piuta rv EHjIni 
A* YOURS TD REEF . . . All el IK E 1 U 1 bit 

NQ EXPERIENCE NECESSARY! 

You dun' I need Ed be a 'tarn mechanrt' or have any prior 
Bxptrience. Lessons art lully illuslcated. so clear you 
can I g-o wrong. and with our famous 'learn-by-floing 
method you pet practical 'fnnds-ch experience 

rFaley BtlsiW |*UULJt-F. IJD 1 tquJlJvblt fid 
| Depl i A C Ml? $41 ft] 

I ■•£1 [.-rd rc Mte i « 4 he P 8 LE D-.-.-r l l il >h> it 

. Elvina 4 wtwnhjiFtni ■■ St>jI £ i;-v RrAsi 

I 1 di^|iiun 4 lk»'r>! ■»: '£L&il«n|-il -f-.il 



| NAME 



j ADDRESS 
1 CITY 




Li™?. 



up 



=j 



CABLE T.V. CONVERTERS 
WHY PAY A HIGH MONTHLY 
FEE? 



All Jerrold, Oak, Hamlin, Zenilh, Scientilk: 
Alania, Magnavew and all specialized ca- 
ble equipment available for stiipmenl within 
24 hours. For last service MC-VfSA Or 
C.O.D telephone orders accepted 800- 
64&-303D 60 Day Warranty (Quantity Dis- 
counts) 8 A-M lo 5 P M. Monday 1h rough 
Friday Central Time. SetF Addressed 
Stamped Envelope (60c postage for FREE 
Catalog). 

Midwest Electronics Inc, 

5143 W. Diverse? * Chicago, IL SD639 
No Illinois Orders Accepted 




FACTORY 
ILT 



FRCTOKY ft&SemBLED 
dr in KIT form I 

Use >1 hi laraJicapt your ham? nr 
bU’-iil a ro*l Eacavite a bmtnpni. 
0Q3l Gaiden, Hjijlluqs r^rai rrnn 1 
and bruih ..and Pn n am vrRinHii 
..ftT^rk Far nllfBis in\ f xnn CASH 1 

* CAT AL DC ul ULK . . SI H 
■ I ECH\lCAL HAS L'AL 
ihuun ran 

m bci in IiIjiIl S 3 Jit 

ST RUCK-KIT 

ikl ■ JO? • Dept 
CEDARBUR^W^ffl^ 




37 PAGE CATALOG 

add 

taigesl SelKiian 

IfUJ KARr WORLD 

Qlf rm Mentor 



DILCOUNT 



HHDCI 



GO KARTS, 



■IPNIIIHES 



PVC PIPE FURNITURE 

Profitable Home Business 
Plans, Kits & Supplies 

FREE BROCHURE 

I A L U'uso ul Fumilurc Co. 

P O Hftx 308 ■ I>p 1 . f 

TtwksTmr>- .MA 01 876 Tel . ( SOB ) B 5 1 ^5 14 




teur -HELICOPTER 




atv ppiwn-pliv 
I VflW !■ 1 Ti il 
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THIS IS A CLEAR 
OPPORTUNITY. 

With a Nov us wind- 
shield repair franchise, 
your opportunities are 
unlimited. 

Because as a Novus 
franchisee, you can easily 
repair broken and cracked 
windshields to like-new 
condition. 

The fact is, wind- 
shield repair is a profitable 
new growth industry With 
expansion opportunities. 
Unlimited earnings poten- 
tial. And the investment 
is modest. 

For more informa- 
tion on the world leader 
in windshield repair, call 
1-800-328-1117. In MN 
call collect (612) 944- 
8000. Or write: Novus, 
10425 Hampshire S. f 
Department PM-69, 
Mpls., MN 5543a 








WHY RENT CABLE WHEN YOU CAN 



DID YOU KNOW THAT SATELLITE TV 

* is much clearer than cable 

* BRiNGE IN PURE STEREO RECEPTOR- 
BETTER TN 4 Af ANT SYSTEM YOU CAR BUY 



EVERYTHING YOU 
WANT TO KNOW 
ABOUT SATELLITE TV 

* Cotarti BSjpbng and up-fa-dale. 
Stem hew sasy rt s to gel hi Of* the 
rrarkilcn h tension vfawng 

B Uses Inendty smply -written Language 
-wnh mt 200 cfoctos and ilfostralfons 

* Sms nimyseidduigyup 
BySlom jrtd platwig y&jt o*n heme 
Wlh^wspn 

it Guides you trough all the channels 
axf pro^arTYnma so pjull be an 
®pefl iW-watcher' m no c ™. 

* Even shows >Ou l w fa 
UNSCHAMBLE n- Scrambled 
Signals Legaiy 



BUY A TV SATELLITE 



SYSTEM KW 

Receive Cable Stations FREE! 

(Th* Snm. WAV Ifto C»bl« Co , Co! Tfwlr Sign,!) 

Start to View Some of The 
OVER 201} STATIONS OUT THERE FOR YOU 



• VIEW OVER 200 CHANNELS 
. . . FREE. 50x MORE THAN 
RAY CABLE SYSTEMS 

• HIGHER QUALITY PICTURE 
AND SOUND THAN CABLE 

• VIEW WHAT YOU WANT 
FROM DISNEY to XXX 

• Mtwir*, B CnanKb 9 HBQ B Spcrti tJcftwcrh 

■ Art^AndEnijnrlirmiTfTl* Mwm 

OunruH B TV f N 3 m Aiuund Thp VferU 

B &N50Ong Netaorts * NfflwflfA 

• Nm Nerwwx * Super Stators * t^ooc 

Ehltf?ki*rtWrri ■ lMiwI * X Ra»d 

F^ifcKV * lAvr^nmjd Nnrtwr.. 

f *JU Can Lock Thew ftjl Vtfwn ‘^U toftrrt) 



ONLY 

$795 



THERE'S SOMETHING EXCITING OP THERE ...FOR ANYONE 

Why pay W at rtiOfi: eart rrswih ta 1 jii 2 * nyiarndt when ysu can *iwe iM far fuat p*nn*ta a monfli 



*&n 



30 DAY MONEY BACK GUARANTEE 



SATEUJTE TV, Dept TOSS . , , 

300 McCann St. Ns-thvllle, TN 37210 



(615] 254 - 7230 "! 



YOU CAN EVEN RENT 
A SATELLITE SYSTEM 
AND GET CHEDIT FDR 
YOUR PAYMENTS WHEN 
YOU PURCHASE IT 
And now local ordinances do 
nod jppiv The pwernmenr 
ruled tfc}! local ordinances 
cmnoi JFSlnd i dish— We’ll 
pwnlsfi you wherE Id leases 
system lories than cata*— 
widi aiMspiion 10 buy it 

t 1PB9HCCCWP 



Please rush me !he Basic Gunfe lo Satellite TV for onty $7 95 . 
Add $1.50 for postage and handling 

Enclosed is my check or money order IbrS 

OR charge lo my IT VISA □ MasterCard 



| ACGT NO 

j NAME 

I ADDRESS 
I CITY _ 
^STATE 



EXP 

DATE 




l 
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Underground Downspout Kits 

Easy La ins l all. Debris filter prevents plugging; 

And adapts to fil any round, 
jujuiic, or Oblong tin wmspoul on your home. 

Water ovoflowa 
bubbler pot onto 
the grass. Bottom 
holes reduce standing 
water and ice. 



Braver Industries 

5*0HwySt. D^fic « 
St PiubMhT 55114 
&I2 6MW3 



FREIGHT FHEE 
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ADVERTISE ML Nf 



CATALOG MART 



ANNOUNCING. ULTRA 



LIGHTWEIGHT 

OUTBOARDS! 




1 



"Amazing now oul 
boards wsigh SMfi less 
I hen every other out 
board in similar HP 
size. The hot new 
Cruise 'n Carry out- 
boards are without 
question I he tightest 
motors available lodsyl 
Plus they are priced up 
to hundreds of dollars 
tess-lehing you atlord 
an ouiDoarct no matt* 
whal your small-to- 
medium boiling needs 
are 1 FREE compleie in- 
loimatiort" 



CANOE COMPARE? 



v nxaaT 




z 



NORTHERN “WHERE THE PROS 
AND HANDYMEN SHOP” 



GOING UP? 




A 



Save 20-5W4 on a wide 
var-eiy of name-biand 
power and hand I cols, 
air compressors and air 
tools, 3-23 HP gas 
engines, log splitters, 
chain saws, pressure 
washers, Irailer parts, 
puitup accessories, 
winches, generators, 
welders and moiei 
Colorful 136- page dis- 
count catalog from 
NORTHERN -'Where 
the Pros and Handymen 
Snop" REE 




5 



MAKE YOUR OLD-GAR 
DREAMS GOME TRUE 



FOLBOT introduces Ihe 
canoe alternative Easy 
tD build boats ihat allow 
lor a dry and stable 
ride There are nine 
models to choose 
from -with space Irom 
one lo lour people plus 
gear 20 page catalog 
shows models and 
specifications. FREE. 



HOW TO 
GET STARTED 

■ - m thj- 

OLD CAR 
HOBBY 




3 



Looking tor a pre- 199G 
collector car? This 
booklet shows how ia 
research and choose 
your dream car, where 
to look, what to con- 
sider before you buy 
and why old cans are so 
much fun. Includes 
lads an prices, ap- 
praisals. restoration, 
clubs, and shows from 
Htmmings Motor News 
32 pages. S3 DO 



SUPER LOW FRICTION 
LUBRICANTS 



The Iron Shop's do-U- 
yourself spiral stair kits 
are constructed of solid 
steel with vinyl hand 
rails, include all 
lasleners, and are prefit 
lor easy installation 
20- page brochure illus- 
trates standard frit 
leaiures, optional acces 
sories, ana various stair 
layouts $1 00 




F 



Fluorarmcs introduces a 
patented tarnity ol TuloM- 
based lubricants for 
computers, engines 
automatic machinery, 
hinges lack, guns and 
more Brochure explains 
whal Till cal is and 
features product line 
FREE 



G 



WHArS NEW 




Progressive Energy Cor- 
poral.'ijri offers a FREE 
catalog featuring new 
ancf innwatiw Hems to 
save you money, attend 
I he life ol your car and 
protect your home and 
larmly. Space age 
lubricants, miracle 
gloves that resist G0G°F 
sound activated home 
security devices, and 
marty other exclusive 
products. Order your 
FREE catalog today 1 
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Things Vow 
Never Knew Existed. 



AMERICAN HONDA MOTOR CO., INC. 



, . . and other items you carTI 
POSSIBLY live whlfcoutl Called most 



unusual catalog In the world" 

Hundreds ol items ymj never 
dreamed youti see. Esifuh, 

Life, Ate* Vfc/Jter rtave said 
"World erf tanEastic ttcinder$ H 
‘hbutous treasure t jm' 
"Humor in jugular vein n 96 
pages d mr IBOQ (urwnatea 
jakes, hohh\$^ ix^ftea gadgets, 
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PLUGGING POWER 
STEERING LEAKS 



BY PAUL STENOUfST 



When power stfrtrl ng fluid Is 
low. took for leak*- Your p 
stewing pfohabJy lin t leaking Jn 
as many different pious as we w 
sJ^own here, but ciwy ar t ipct* to 
chock. And there are plenty of other 
places that are potential opponunrhes 
for leaks, seeps and drips. 



S MOKE billows out from under 
the hood of your car. The air fills 
with an obnoxious sulfur odor. 
Suddenly, the steering goes heavy. 
You feel as though you’re at the tiller 
of a 10-ton truck. 

You stop your car, leap out and 
thro w the hood up. Everything is cov- 
ered with oil— the exhaust manifolds 
are smoking. 



The cause of this mess? Quite possi- 
bly a big leak on the high-pressure 
aide of your power steering syst em. 

But power steering leaks may not 
always be quite so obvious, A leaking 
seal or low-pressure hose, for exam- 
ple, may only leave puddles of hy- 
draulic fluid in your driveway, in 
either case, the fluid loss can cause a 
sudden loss of steering assist. 



Power steering busies 

Although some power steering sys- 
tems have grown more complex in 
efforts to improve “feel,” basic opera- 
tion is simple. When the engine is run- 
ning. hydraulic fluid is pressurized by 
a belt-driven pump mounted on the 
engine and delivered to the steering 
box by a high-pressure hose. Within 
the steering box, a piston is connected 
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1 Typtcai tynem consMs of steering box. 
pump and Wgh- and tow-pressure hues. 

to the steering linkage- When the 
steering wheel is turned, a valve 
routes high-pressure oil to the piston. 
This helps the driver move the steer- 
ing gear and turn the wheels. Low- 
pressure oil is directed back to the 
steering pump reservoir through a re- 
turn hose (Pig. I). 

On most cars, the pump reservoir is 
mounted directly on the pump. On 
some cars, primarily imports, the res- 
ervoir is remote- mounted and con- 
nected to the pump by means of a 
second return hose. 

Locating a leak 

Some power steering leaks will be ob- 
vious and easy to spot. Others may be 
quite elusive. To track down a leak, 
fill the reservoir with fluid. (Make 
sure you don’t overfill it. If the reser- 
voir is already overfilled, you may 
have located the source of your leak! ) 

Clean any areas that are covered 
with fluid. Then, with the engine 
idling, have a helper turn the steering 
wheel left to right and back several 
times. 

Trace the system: pump to high- 
pressure hose to steering box, steer- 
ing box to low-pressure hose to pump. 
On cars so equipped, carefully check 
the remote reservoir and its hose con- 
nections. In addition to all hoses and 
connections, check the front shaft seal 
area on the pump (behind the pulley ), 
the junction between the pump and its 
attached reservoir (where applica- 



ble], and all seal areas on the steering 
box. 

Hos« and 
remote reservoirs 

Both low- and high-pressure hoses 
are subject to failure, but it’s easy to 
distinguish between the two. A leak- 
ing high-pressure hose will squirt flu- 
id all over. A leaking low-pressure 
hose will only drip fluid. 

The most common cause of a power 
steering fluid leak is a burst high- 
pressure hose. The hose separates 
from the metal collar and fitting. It 
may seem as though you can reattach 
the failed hose to its failed fitting, but 
believe us — you can't. It’ll blow out 
again. Replacement is the only fix. 

Before replacing the hose, discon- 
nect the negative terminal of the bat- 
tery and turn the front wheels to the 
straightahead position. Use a tubing 
wrench to unbolt the hose-end fittings 
from the power steering pump and 
the steering box. Catch spilled fluid as 
you disconnect the fittings. 

Some power steering hoses are 
sealed by means of an O-ring in the 
pump or steering box fitting, if you 



Z Pump testa tvs ocar at c*p^ hose onnee- 

(Jam. reservoir seat nd body or ituft ihI. 



find an O-ring, replace it with a new 
one. Use only the specified replace- 
ment O-ring, which is usually provid- 
ed with the new hose. If you need only 
the O-ring, you should be able to pur- 
chase the right piece at the dealer’s 
parts counter. 

Reinstall the new hose in exactly 
the same position as the old one. I fy ou 
use an aftermarket hose, it may be 
slightly longer than the old one. 
That’s okay, but make sure the hose 
won't be subjected to chafing or other 
abuses. Don’t twist the hose and be 
sure it isn’t in contact with other 
components. 

Tighten the hose-end fittings with a 
tubing wrench. Don’t overtighten the 
fittings: You could damage the tube 
nut wall or — where applicable — the 
O-ring seal, either of which will cause 
a leak. Use only firm wrist pressure. 
If you have a torque wrench and 
“crow-foot” open-end or tubing 
wrench attachment, torque the lines 
to the manufacturer’s spec. 

Like the high-pressure hoses, some 
low-pressure hoses are made with 
permanently attached fittings. But 
most hoses are attached to steel tubing 
with crimped or worm-drive 
clamps. When you replace a 
low-pressure hose that is 
not equipped with perma- 
nent fittings, use worm- 
drive clamps to secure it 
in place. Don’t attempt 
^ / t0 reuse the crimped 
/ clamps from the original 
* equipment. 

A remote reservoir — -one 
that’s not attached to the pump 
— is obviously a prime candidate if 
your leak is a slow, steady drip. Re- 
placement is simply a matter of re- 
moving the hoses and installing a new 
reservoir. Attach the hoses with 
worm-drive clamps. 

After replacing hoses or a 
remote reservoir, bleed the 
sysLem as described at the 
end of this article on page 

fi EiE*vL, fi l i 36 - ^ bl ^ing P™e- 
,t fll i dure should follow any 
leakage / power steering system 
r / / repair where fluid is re- 

^E7~ / leased. 

At the pump 

The most common leak points on 
power steering pumps are the front 
shaft seal and the fluid reservoir or res- 
ervoir seal. But there are other possi- 
bilities to consider (Fig. 2). One is the 
cap gasket- Make sure it is in place be- 
fore you start taking things apart, or 
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■ To remove pulley, hoW plltrt Ml while 
fuming ttw *h*ft nut cwiterdrekwiit 

you could turn a simple 2-minute re- 
pair into a messy 2-hour job. Other 
possibilities include loose rear cover 
bolts, if applicable, and a damaged or 
cracked pump body. 

To remove the pump, disconnect 
the hoses at the pump. Hold a can un- 
der the fittings as you disconnect 
them to catch fluid. Once the hoses 
have been disconnected, keep the free 
ends in a raised position to prevent oil 
spills. Then cap or tape the ends of the 
hoses to keep dirt out. Capor tape the 
pump fittings as well. 

With hoses disconnected, remove 
the pump helt, To do this you’ll have 
to either loosen the pump-mounting 
bolts and rotate the pump toward the 
engine, or, on cars so equipped, loos- 
en the pump jack-screw adjustment. 
Once the belt is off, remove the pump 
retaining bolts and lift the pump out of 
the engine compartment. 

To remove a power steering pump 
pulley , you'll need a special hub puller 
designed specifically for power steer- 
ing pumps (Fig. 3), A universal model 
that works on almost all cars is avail- 
able from your better auto parts 
stares. The same tool is used to press 
the pulley back onto the shaft once re- 
pairs have been completed. 

Before removing the pulley, drain 
as much fluid as possible from the 
pump through the reservoir neck. 
Then install the removal tool on the 
pulley hub. Make sure the tool s pilot 
bolt bottoms in the pump shaft by 
turning the nut all the way to the top 
of the pilot holt. With most tools, you 
remove the pulley by holding the pilot 
bolt and turning the nut counterclock- 
wise. The same tool is used to presB 
the pulley back onto the shaft once re- 
pairs have been completed. To install 
the pulley, hold the pilot bolt and turn 
the nut clockwise. 



The reservoir is usually attached to 
the pump by means of mounting studs 
and a rubber O-rihg, In most cases, 
you'll have to remove the mounting 
brackets from the pump to get at the 
reservoir. Before attempting to re- 
move the reservoir, clean the exterior 
of the pump and reservoir with sol- 
vent. Then damp the pump in a bench 
vise with soft jaws. On most pumps 
you'll have to remove the outlet fit- 
ting. On Ford pumps you’ll have to re- 
move the flow control valve as well. 

Use new O-ring seals in all locations 
when reinstalling a new reservoir. 
Use a pick to remove O-rings from 
valves or fittings (Fig. 4). 

To reinstall the reservoir, Locate a 
new O-ring seal on the housing. Apply 
petroleum jelly to the O-ring and the 
inside edge of the reservoir. Place the 
reservoir over the pump and align any 
fitting holes with the respective holes 
in the pump. Push it into place. 

To replace a leaking shaft seal on 
most pumps other than GM units, 
you'll nave to completely disassemble 
and reassemble the pump. Unless 
you're very skilled at this type of 
work, we’d recommend buying the re- 
built unit. An aftermarket pump will 
probably cost quite a bit leas than a 
new pump from the dealer. 

You can. however, usually replace 
the pump shaft seat on a GM power 
steering pump without disassembling 
the pump itself. 

Firat. you should protect Lhe pump 
driveshaft with steel shim stock 
wrapped around the shaft and insert- 
ed between the shaft and the seal. 
Then use a chisel to cut the seal. Re- 
move the shim stock. Then remove 
the old seal with pliers. 

Coat the new seal with power steer- 
ing fluid, and carefully drive the new 
seal into the pump housing using a 
seal driver or a deep well socket that 




4 Remove old O-dngs from ■ flow control 
valve or lUting with a sharp pick. 



will slip over the driveshaft but whose 
outer circumference rests on the met- 
al seal carrier (Fig. 5). 

AC the box 

The most common leak point on a re- 
circulating-ball power steering box is 
the pitman shaft seal. If the seal is 
bad, fluid will drip or squirt from the 
shaft area. The underside of the car 
may be completely covered with pow- 
er steering fluid. 

Before you can extract the pitman 
shaft seal, you have to remove the pit- 
man arm. Once again, a special tool is 
required. It's a simple hub-pulier that 
fits snugly around the shaft end of the 
pitman arm. You can rent or buy one 
at most auto parts stores. 

To remove the pitman arm, un- 




■ Install ntw SMtj wttli a mallet and a lock - 
(tjua dlghrly smaller than the teat 



screw its retaining nut. It may be 
locked in place with a cotter pin or lock 
washer. Then slip the pitman arm 
puller over the shaft end of the arm 
and use a socket wrench or box 
wrench to tighten the hub puller ’a 
jack screw against the end of the pit- 
man shaft (Fig. 6), 

Once the pitman arm has been re- 
moved, clean the exposed end of the 
pitman shaft and the steering box 
housing with solvent. 

Within the shaft housing you’ll find 
a snap ring holding the seal in place. 
Remove this ring with your snap ring 
pliers. 

Place newspaper and a drain pan on 
the floor under the pitman shaft area. 
Top off the power steering fluid if it’s 
low, then start the engine and turn 
the wheels fully to the left. This 
should force the seals and washer out, 
(Most are fitted with two seals. ) 

Once the seals have been removed, 
inspect the housing and shaft. If the 
shaft is worn, rough or pitted, you’ll 
probably have to replace the steering 
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ft Most auto para store* will have a xpedaJ 
ptmun arm puffer «w*llatote tor cwiut. 

box. Choose an appropriate rebuilt. 

Find something you can use to 
drive the new seals in place. A deep 
well socket that contacts the outer 
edge of the seal will work on many ap- 
plications. If you can't find anything 
that will do the job, you may have to 
purchase a seal installer. In any case, 
make sure you drive the seal in 
straight and true. As with any seal of 
this type, you'll ruin it if you cock it 
going in. 

Reinstall the pitman arm, lock 
washer and nut. Torque the pitman 
nut to spec. 

At the rack 

Some rack-and-pinion steering box 
leaks are merely the result of a leak- 
ing hydraulic cylinder line. These 
lines, sealed with O-rings, join the 
cylinder at one end of the rack to the 
valve at the other end (Fig. 7). If the 
leak is coming from one of these lines, 
you should be able to spot it while 
your helper turns the steering wheel 
back and forth. That is, you should be 
able to spot it if you can see the rack. 
On some cars, it’s buried behind the 
engine. 

If access is okay, try tightening the 
line slightly. Don't muscle it down. 
You could strip the threads and ruin 
your steering box. Manufacturers 
provide torque specs for these fit- 
tings. Your best bet is to tighten the 
fittings with that previously men- 
tioned torque wrench and "crow-foot" 
open-end or tubing wrehch. 

If tightening the fittings doesn't 



V Common leakage point! include Ortng seal! at either end of hydraulic cylinder tines. 



difficult job and not recommended. 
You're liable to expend much effort 
and agony, spend a lot on parts and 
special tools, and end up with a rack 
that leaks or — worse yet — doesn't 
steer very well. 

On many cars, however, removing 
and replacing the rack is relatively 
easy. By checking the procedure in 
your service manual, you should be 
able to determine if it's a job that you 
feel comfortable with. But you must 
have a factory service manual and a 
good set of jackatands or ramps. Ob- 
serve all normal precautions for jack- 
ing and supporting a car. Plan on 
having the toe-in reset at an align- 
ment shop when you’re finished. 

Bleeding the system 

Following any steering repair where 
hoses have been disconnected or parts 
removed, air will have to be bled from 
the system. 

First, turn the wheels all the way to 
the left and add the manufacturer’s 
recommended power steering fluid 
(see your owner’s manual). Fill only to 
the COLO level as indicated on your 
steering reservoir dipstick. 

Start the engine. With the engine 
at a fast idle speed, recheck the fluid 
level. If it’s not up to the COLD level, 
add more fluid. 

Turn the wheels from aide to aide 
several times without going all the 
way to full lock. Keep adding fluid 
gradually if necessary to maintain the 
level. Repeat this procedure until the 
fluid in the reservoir is normal in ap- 
pearance. {Fluid with air in it will be 
lighter in color than normal fluid.) 

Return the wheels to the center po- 
sition, and run the engine for 2 or 3 
minutes. Then road test the car. 
Steering function should be normal 
and free of noise. 

Recheck the fluid level and top off 
to the HOT level if necessary. VM 



TOC REMOVAL, 
TOOi 



stop the leak, replacement is neces- 
sary. Replacing the seals and, if nec- 
essary, the lines is a simple job, 
executed with a tubing wrench. Use 
the torque wrench if possible. 

Some rack-and-pinion leaks are due 
to failure of other, internal seals. 
Most rack-and-pinion steering box 
leaks are, unfortunately, a symptom 
of a failed rack. In most cases, steer- 
ing effort gets hard before the leakage 
begins. This hard steering effort is 
most noticeable when the car is cold. 

The fix? Replace the rack with an 
aftermarket rebuilt unit. These after- 
market rebuilds are a relatively good 
buy, as compared to a new factory 
unit. Rebuilding the old rack yourself 
is a possibility, but it’s an extremely 
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WASHINGTON 



BRITISH MUSEUM 



Ybu Saw It On m “THIS OLD HOUSE” 



LIFTS • PEELS • SIMPS 
AWAY UP TO 30 COATS 
OF PAINT AT A WOE! 



M PEEL-AWAY" WORKS WONDERS ON 
WINDOWS f WALLS , BRICKS AND FURNITURE 



YbiTve, seem it On TVs THIS OlD 
HOUSE" ’ftsu'Ye nead abou! in news- 
papers and magazines. Mow hem it k$, 
Ihe amazing wondef formula lhal starts 
la penetrate old pain! (sheJIac and var- 
nish. too) \H JUST MINIJTESf Trans 
terms rt Into a soft. plasl*g>iika film. Thgn 
simply let set , . . lift, roll, step up to 30 
coals of patnl away in a single lift-away 
action! Years of buitt-up patek lilt away 
quick and easy. 

“PE EL- AWAY’ will also remove 
painted or unpaintod wallpaper. 

SIMPLY COAT IT ON— LET SET- 
SEE IT TURN PAINT TO PA PER M — 

AND PEEL IT AWAY IN A SINGLE 
LIFT-OFF ACTION! 

And now ils even easier than ever to 
apply, because easy to use, "PEEL- 
AWAY comes in a NEW READY-MIX 
formula. Ready to use. Just coal onto 
practically any painted surfaoe H (except 
on factory baked finishes such as cars, 
washing machines, ale.) press down 
spe&el 1 PEEL AWAY P magic Lite* Strip 
away doth . . Jet formula sal and ad- 
here to surface and hill away oW paint, ft 
s as simple and easy as that! 



PROVEN WORLD WIDE: 



MO LIFTED AWAY 2 a coats o! pan, j 
single application! 



Greenwich palace, London edo/smi 

LIFTED AWAY 32 coats of parni from or- 
nate piaster ceilings! 

MCTrrP^ BUILDING. India nap offi, \h 

set -—** *> 



SO ECONOMICAL TOO! REMOVES 
YEARS OF BUILT-UP PAINT ... UP 
TO 30 LAYERS AT A TIME! 

"PEEL-AWAY" is every home-owners 
dream came true Ideal for indoors on 
walls, windows, furniture, etc. “Plus 101 
outdoor uses loo And il's so economical 
too. Homeowner's size alone gives 
enough coverage to strip away as much 
as 5Q to 00 feel of average well and door 
Brim, window frames, furniture molding, 
stair railing, patio lumiture, edging, roof 
gutters . . Ils uses are almost endless! 

SAVES WORK! SAVES TIME! 

SAVES MONEY1 MAXES TAKING 
OFF PAINT ALMOST AS EASY AS 
PUTTING IT ONt 

So for the new low-cost, super-last way 
lo left awsy old paint ... lift away old 
varnish and shellac . . order your 
"PEELAWAY" today on a toll rnoney- 
beck guarantee. REMEMBER Ybu 
must be able to simply coat. . .peel. . . 
lift and strip away up to 30 layers tH old 
pain! in a single fch-away action . with- 
out sanding, scraping, chipping or steel 
mol ... or purchase price refunded in 
full. Oder Todayl 



• Ends sanding— scraping — spraying— chip- 
ping — steel wool virtually FOREVER! 

• Amazing European discovery turns 
layers of paint into a single sheet, so 
it LIFTS AWAY INTACT! 

• There are NO TOXIC FUMES and NO 
FLAMMABLE SOLVENTS! 



bums 



• NOW AVAILABLE IN COMMERCIAL PRE-MIX, 
simply apply — let set — and lift away paint in 
one single action. 



AWA¥ MO years of paint from the 
museum s iron railings, in a single appirca- 
DofT! 

„ PLUS . , 

na American 

HoJIand, Royal Hos- 
JJal, CfcfHe*. England, and other land- 
marks across the natron, and worldwide! 

We Pros no longer chip, scrape, 
spray, or saner . „ , why should you? 



I — MAIL HD RISK CDUPQH TODAY — -i 

1 {JUMGHO CHEMICALS, Dept PSA12 1501 Broadway. Ht KV 10630 

I Pease HUSH Ine qiiantiy di TEEL-WAy (re* lYiLiibiE rn I 
I aroromlal pro-mlanl hirmli) dwcktt) tafcw. 1 1 1 am not enro- i 
1 -plcCuly iilist ied with Ihe way 1C [ito-iwiy up to 30 CuaU ol liwit 
| with just dug single jp^iiciiioii-, I nuy mirn lor a full refund (less 
postage tnd nindhng, ol course] 

CHICK OFFER DESIRES 

| □ Ftegtfar Sro Gtihn) wfy H2.95 plus S3 posia^e and | 
handfaig 

| □ HrnnenwnGr Sui (1 G dikin'' only SIB. 55 plid. ES postage and | 
handing. YOU SAW iT.BOE 

I □ HsniJyrimrs Super 5 &llon S«e only CT M plus 115 postage I 
and hapflhng m SAVE S7U M 1 

Amgunl IndoMd S (NY iffititetis add sate tu| Hn C.0.0.'a 
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Set your own posts 




...pour your own 
concrete slab. 



To set pasts 
jusl pour 
into hole 
vyith water, 



Jlibi uLkr water, mix and pour mulki-u&a 
QtJIKRETE* Ffl^SfllTlngCpncrut*. Sale 
hard In mlnules sleps, sloewpllis, »tl!ng posts, 
ale. S£ rebsle on 50-ib bag May IS -July 15, i96£. 5 
limit per ramify 



For con cj fie 
slaps or slab 
just mix wiltr water, 




Make your own repairs to cracked or broken concrete 
steps, riMra, walks. Just add water and apply. $2 rebate 
on 40-rb. bag May 15 ■ July IS, 1939. 5- bag limit per 
family. See rebate coupon for details. 





Order this new 
165- page 
hardback that 



and 

repair with 
concrete. 

Gumpiels dozens 
Gf prajecSs from 
nuking simple 
sidewalk 
repairs to 

building a foundation or 
wan Detailed illustrations - pnolographs, 
drawings and diagrams - lead you 
step by nlep. All nBcesMry tools 
and malenals are listed. Available, 
at your home tarter, hardware or 
building supply Or send V 95 to 
QUIKRETE* RD 1, Box 27fi, New 
RingOld. PA 179&0 
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The Mantis Tiller. 
Just 20 pounds 
and it's 
all muscle. 
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Tills 8" deop, 9' 1 wide, even in 
lough, rocky soils. Weeds 
and cultivates an average-size 
garden in 20 minutes. With 
optional attachments, 
aerates and de- 
[hatches your lawn, 
digs planting holes 
and farrows, even 
trims hedges.Try it 
risk-free in your own 
garden for a full month! 

Order early and the 
Border Edger attachment is yours free! 

Send coupon today or 
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Why Are We Giving Away Our Nationally Advertised 





GUARANTEED TO 
FIRST 10,000 WHO 
RESPOND BEFORE 
AUGUST 31, 1989 



Throw away your old TV rod antenna! The 
GFX- 1 00 loob like an outdoor satellite “dish ” 
but works indoors like ordinary “rabbit cars.” 

No wiring or installation! Legal in all 50 states. You 
pay NO cable fees because you ’re NOT getting 
cable!!! You pay NO satellite fees because you ’re 
NOT using satellite technology or service!!! 
Works entirely via proven “RF" technology— 
actually pulls signals right out of the air Instantly 
locks into every local VHF and U HFchannel from 2 
to 83 to bring you their movies, sports and special 
events just like an ordinary pair of "rabbit ears. "No 
cable box or special attachments needed! En- 
hances color and clarity, helps pull in weak signals. 
Compatible with all TVs from 3 -inch portables to 
giant 7- footers. Sits on any TV top in less than 4 
linear inches of space! Guaranteed not to utilize, 
replicate, transmit or interfere with any satellite sig- 
nal. Complies with all applicable federal regulations. 



MAIL BY AUGUST 31 
FOR THIS AMAZING OFFER 



□ Yes, rush me a TV "Dish" Antenna for the low 
price of only $10. 

(fl 54220) 



Add $3 Shipping lor Each Antenna. NY residents add sales 
tan. Make check payable to RBM Ltd. 



TOTAL S 



enclosed. Or charge to my 



□ VISA □ MASTER CAR D/Explre Dale: Mo_Yi_ 

(Enter all 1 3 or 1 6 card numbers below) 



Card # 



GFX- 1 00 
INDOOR 
TV “DISH” 
ANTENNAS 

-MO 



Not technical razzle-dazzle but the sheer aesthetic 
superiority of its elegant parabolic design make the 
GFX-1 00 a marketing breakthrough! At this price, 
put one on every TV in your home! One-year 
money-back guarantee, (Sorry, limit 3 per address. 
No dealers or wholesalers, please !) We reserve 
the right to extend above time and quantity guarantees. 



Mr/M rz 

Ms/Misg 

Addma 

CMy ___ Siale . Zip 

ftSM Lid., TV "DISH” ANTENNA D*pi 114*127 
Box 13W; W»1bu ry , NY 11595 



MAIL TO 



® 1389 WUV Lid I :-Xi * Dnwp Wflllbory NX 1 1 SM 



I ALLOW UP TO 6-8 WEEKS FOR SHIPMENT I 




'Uniquely Beautiful——^ 
Inside and Out! 




■ Energy Efficiency with the Beauty of 
High Casings 

* 30% Mo-ra Roof Space over Rectan- 
gular Structure* 

■ Over 30 Year* Experience 

- Fra-lniulated Kk 
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* Geodesic Domes, Inc. ^ 
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MESSY 

SHELVES? 

Marines all over tlie place! Vtius you need 
4rv Popular Mechanics RLE BOXES to help 
you keep those bookshelves neai and orderly, 
Encii bus stands alone with all twelve issues 
intact. With every order you receive FREE self- 
adhesive labels covering the years 1975 
through 1988. Peel off the year required and 
place on appropriate box . 




1 File Ho*. $Z$$ 

2 Flit Boxes, S2.75 ca. 

3 Flic Boxes or more, HM) cal. 



Send order m Popular Mfchajunq, Ppp|. FL fto* ID 1-1 
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Why are we giving 
away this rugged 
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l"Navigator"- style 
LCD watch . . . 




OFFER ENDS ON 
THURSDAY OF NEXT WEEK! 



That's right Until midnight Thurs- 
day uf pfixt week, you may order 
This sturdy "Navigalar'-gtyl* watch 
for only 52. 

The M NQVLgaior"-&lylC“iuBgud 
ami maeciiHiKMvukincs-is o ne of the 
most popular of all watch styles for 
tho adventurous, active’ man. 
Exlrcmcly practical in design, Lhis 
watch h h:-; a fully adjusiablu black 
matte strap and a liquid crystal 
di^ilal display (LCD) [foil foils "time 
with lang-ru lining accuracy. It also 
FuHturHK ei handsome printed 12- 
hour watch face as on extra touch of 
elegance. 

Shock and watur-resislanl, the 
"NBvigotor"-style waich is built tn 
toko hard knocks. IPs eIlh idtal 
watch to wear whim swimming, 
jugging, playing squash, tennis, 
polo, mountain climbing- In any and 
every situation when you wouldn't 
trust the most expensive watch you 
already own. 

How can wc make 

such an incredible offer? 

This offer is possible only 
IjuCausH wfl'rtH making it rs part r>f a 
last marketing survey. We ar& iryEng 
to learn which newspapers are the 
basi Fur us to advertise in. The 
number nf replies bom each paper 
wili guide us in planning a 
projected mi Hi on-do 11 b r advertising 
budget. 



A GREAT GIFT IDEA! 

Th Lhflnfc yaw Ibf ewdarnsg 1r&m ihrf Ad. you ft^y 

Remb up bo- tour ■',*) mare watches, al ira s&r» 
12 QEYsawa y price as flihs for vwr pipsesE 
Trigjidft and Te-laliv&s (PS Tha^ll n*v*r 
fliriiK imt Ifftte ycua pMJ 



Unconditional 
Money-Back Guarantee 

This watch will not he sold hy 
this firm in any store. There is a 
limit of five [5] watches per address 
at this $2 price?. You must he 100% 
satisfied, or return she watch(es) 
anytime within one month from 
receipt for a full refund-no 
questions asked. 

To gel your watch (es], mail iho 
original printed coupon on this pngs 
(no xeroxes or hand-made copies 
will be accepted! belore the 
deadline of midnight Thursday 
next week to The Kathchild 
Depository, lot West Street, Hills- 
da to, NJ 076 2. Endoso £2 fa r each 
welch ordarad-limit, ft watches per 
address-plus only $1 postage and 
handling for each watch ordered. 
Thank you. 




THIS 

IS NOT 
A 

MISPRINT. 



FREE JEWELRY 

This s NOT a "mvsr. bul iP ypu e^ler 
your feinti dale on (he coupon. we'll 
pplebrple ™r npn birthday by ieftsHriQ 
y u u a FREE Gin cl JEWELRY Irwn our 
Film AMEfl-ue Vaull. T>i era will, □! 
course, be no Db'oabon on you* part 







NAVIGATOR’ style WATCH" 

GIVEAWAY 



THE R0THCH1LD DEPOSITORY 

101 West Streel 
Hillsdale, NJ 07642 



Please rush me 



"Navigatpr"- style 



walch(es) at only $2 each plus only $1 postage 
and handling far each walch ordared. fLimil 5 
watches per address.) I musl be 100% 
satisfied, or I may return watch (es) within one 
month qf receipt !qr a toll refund. 

enclose full HVHsrr 

in CASH. CHECK OH MONEY ORDER 

Pnrf Naif* 

AQO>tti 



C*rY 






£>p 



Oalmnai tAf tiirth dala i ij PMa -Q .■V'j _J_ I 

^wvid m* □ FREE OlFTIe e*l«™i*my mil Eurlhday. 

YOUR ORDER Mu£l HE HDSlMAFiKtD l+OT LATER THAN 
MlUNIuK r THURSDAY Uf NEXT WEEK. 

NOTE Sti sl v Id uam Ibi an^nal HMW1 Na ar fc*iu3-m vtt 

cdpmx can u? eccqM Ci 9ft? tRFl 
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CLASSIFIED 

ADVERTISEMENTS 



Suphii-u Uruno wi cz . Cly titled Salt** Manager Uuruthy Multtn. CUiSStfihd Sarvitu MrUk-iy^r 
Rpt»: $7.95 per wqt& jMsyafobfi tn advance- eaoh insertion. Mtnlmyin tan words. 

Bold face capitalized words — $1.00 per word BdditkmaJ ^ First- word seE in BoJd Face at no 

oxE-na charg*, Sip Code Fi tmS Cantor^ Hfeadllfi^s ^ AiS Botd-F&oe L8tters---$50.QO, 

Th.fi next available issue to place an advertisement in America's No. 1 Classified Section is AUGUST. Tbfi dosLnt; is JUNE &tb. 
Send remittance payable and order to Popular Mechanics, Classified Department, £-24 West h?tfi Street, New York, New York 1001 9. 
Plea&O indicate HeFatticu| under which ad i% to appear. As a consumer servica and In cooperation with pur maii-ordiT adv^rdsens 
who use post office box addresses For their convenience in handling your order, Popular Mechanics 
maintains e register of such mail-order advertisers containing their complete names and street addresses 
Advertisers using P.O. Be* number imuss famish corapJet* imtw md street address to our petards. 

To ovoid defay in cb# pahlitaticp of your ad, pEeass %m d sarnies, and doschptive malarial? with your irequest 

if your ad does not state dearly what Is being offered. 



PLEASE NOTE; WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM. 

FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDEH FORM. 



PUBLISHER S MART 

BOOKS A PUBLICATIONS 



PUBLISH You f Ben*! Join our KTCD&tsiyi Authors. AH 
aubpcla InvHefll Publicity. advertising, towtiM iWOka 
Sand lor fact-filled bac^lel *nd free nLonuscript report 
Carlton Ft™, tept PMF t it Wist 32 Slrwt, Mrtw Y brt, 
10001 



" SHARPENERS REPORT' Manthiy Newsletter Ytluahl* 
7 -ipfl --Sounds— BuyilSeE LmsU Efl-uiptfiefiL Fiee Brochure. 
Slug Conwany, DefH. FM6, P 0. 225SB, Minneapolis. MW 
5&S22 



BUY discount boefce* free d-eteii®! Dece**b. Lid . Box 

mv*. ft*"*. Wv Mis 



BOOKLET, "Wortimfl Your Way Through Golbga. 1 ' d»- 
scribes mo*i#¥‘*FigSipg campus joB® Exceljefit gilt $9 50. 
IW- Dichinsnin P 0 @03T 365. Hampton, Vfcgirtlfr 2$S©. 



COLD PANNING FOR FUN AMD PROFIT- r w lq« ciin. Bind 
Ejddl LWrn frfcw itod wh*r4 FitoS Mlits AdvfinLurtj 
CMingg, P.O- B**: 12^-PMG, GoMetl, CO 80402 



WTAL INFORMATION Iqt *n^n* j buaiMq. 

Tirral Saving, izjsy 10 undtiiland. (5) Sjbobtli St-*.9E Also 
ifrliirtfl by rniilCfiSar $6 95 Sfrftd Id Graphic*. PO 

Gum 6160 RsChrtWifijd, YA 23222-01W 



SAVE 201 +■ way* hem* ea^ruction.‘i-&ftiDde4ing caste. 
IS. 95 Guide* E-J ie 381. 600 Fi*m Avenue Eea:rlt WA 
Bfl 104-3191 



RESUMES Wrtle your aw^ newme in pnttfassionM mus* 
n«r, Crificfl^ do'p and don 1®, C<win, dOhiiMri pfeceiApe. 
plut hriw:ri CixLelleni eaismplw. 1-9 95 Rfiiui-ti Box 3Q-L9 
Kearney, ME MS46 



EA3V Ei»p-By-Ste]Pf P?jna For Mamng Money Ai Home. 
F«e Infer macionr Paimwr ■PuM«al&ora, 9&1-F Bawdy Onw. 
Hi*gneffiiii4e, Marv*and 30S37 



CFf RtCR AT HOME! Emn PROFITABLE bgsinrow. 
FREE Iniormadori. DY7. South Madron. Wfeipun. 
Vteonairv S3K3 



TOP Sec^eJ: AbducSion Qi hrrrn^ LlMdn 

1c JFK m^iM^icrrwrup. 519.95 * S2.D0U.R.S. J.P. 

ReSftHfCh. P O Box 3417. Bo^ian. Ml 597?? 



SUCCESS, happiness, wealth can he yours. Free tau ion 
Self iFnpfCtfenwnt books Harris. F,0 Rosr^SSI, iialfOEJdo, 
CAMOifr* 



NEW car a LEMON! Hov,' I get my mc^ey rack WITHOUT 
lawyers! 17.95 (□. L f«h. POfl Z34. ParH Rldao. NJ 



% WORKING MAHTS v/Liy:; be wuulhin [W cun!:^ 

Miun mm 5 duMara 50 . 2 U C^i^epls. Rt Bex 1M1, 
HeyC-ym. wa. 8333S. 



PAYQPF HOME MORTGAGE TEN YEARS SOONER. 

fmooff i iMeitfii sayinga Fee® idomiation Ccn-auila^a, 
450 £. ChaptnesL. # I Qnp^, CA 



SECRETS Dl GfiflJfccMhick uta R£y£aj.£ 0[ Tifr-eiy 
easpoea fiiPS THi LID off o^ Jbestf hwfelcr? m^iricd® Y<?g 
regd THE £MBO FILE,. Ru*h 57.95 ty CH^mS ErtlbU, 
3939 Gle iwuud, Slw 352, Hale?gh. NC 27612. 



PLAY POKER AMD Wta|3 £ a pert ?eadna Huffing, belling 
antJ ndnln i^rn m .-,1flhcs n^l plsyprs rn^.f SATISFAC- 
TION GUARANTEED! S3 OO ClA^ih Marketing, 7257’ -Pfi Si. 
Landry, Cownglen, LA 70433 



CAREER feiailding. .yna*l && search ixtikii 

FREE BHOCHUflE. A^hiwa, P.O. He* 4107. Tehama, CA 

90605 



MARKET YOUR DRAFT JfEMSl OUR METHODS HELP 
VOLT MAKE EXCELLENT EAflttffflGiS. HOT SOURCES UST- 
ED" PERFECT MANUAL FOR YOU Ofl OiFTr ONLY &.QQ 
PLUS tt#Q SHIPPING. IVERSON, BOY Mt, ALPINE, C A 

me 1 



FLY FREE nn Uhiled. . tfew? . ,J2 Odx G&atlla, WA 
98111-0009 



MAGAZMS 



SUBSCRIBE bo DERBY TECM, N*wfJ*H*r F^r ^ 
Dettry Erslhusiaa^. Si r BhriwtHhly Issues Ibi SI 5. E3erby 
Tech. 376 W_ FofflhiB, SuBe MB. Claranorcl, CA 91711 



CAEAJjOGS 



STAINLESS SffieJ Cet«Jog tr.m Ctiivut: 

Chassis, PO. Box SSPM. Oteh¥*ew, IL -50025 



BUY KNWES, CUTLERY ITEU& .^ Whctear^ Save up to- 
KP* Hg^tSelOCilph. Sah^^GuaFanhntd. F«sSer V io*. 
FREE QiS^*g. SrtWAy MclunUitt KWte Wi*Aa P.O B*k 
4947S0 1 Sev^r^tle T*+ sjbm 



BOOMERANGS..-, INCREpIBLS flOt^rnj kfctfh-T*gti 
Design* Wteid's BesL FREE Cetareg. BOOMER ANGM AN. 
1506-1 If 3rd, hkm™, LA 71201 -42S2 



MAKE GIFT OWN* EKSYl Excihiw ' MmUMind^" Son 
¥i™ PrWJuPlg^flfWTtje44 CSi^g pr4 si 00 GIFT 

EXPRESS. 3715 Tersbena. Su.4e 4^0, Santa CkrA C A 96051 



PORTER'S FREE PHOTO Vl«0 CATALOG, Bess in Ihu 
InrturUry 4,000 Ununj nantps, upset V* anid unuBUB? item*. 
diKhtffil pnc»?s and Fftj.1 servicic f iwfe espy wibq- Pprt^ * 

Csrn^ra Sim. Bex 628, CfcpL PM c«dp F^a IA 50813 ^r 

phL-nu 1-SW-S53-20D1. 



POPULAR. MECHANICS HOME HOW-TO tm book 4 lor 
YOU H y(Mi aa-fl congideriing. tatSU.^ a?iy cl ihcee bod- 
ydur^eir projects hns^>rKf ^Ilp^p^ mpurttirtg 
iny. fixing lit*; boards (it BW1 major re nude'iriy. O wr 3 00C 
■1‘i-slirshjME. ana phcthgrQphe. 512 pages &kJ only £29 95 
Oi?1or ^8*1936. You wwi'1 btfiorry FYxpLflBP Meccan ica. Box 
1&14, Radio City Sts., Nw York, NY 10101 



AUTOWCWWJE5 



B IT hue >-tMi ten buy jeeps tef ^lvitr &20C ihi-tugh b+st 
U.S. towrniwrr? del *he Satba ioday! Cafi i -3 32-74£-s 1 42 
Eirt. ?m 



GOVERNMENT SEIZED Vehicle* Tran $HH. Forda Mw- 
Geefets Cviwtles Syrpiue, Guide f ij W5- 

597-6000 Eri. S-21K24 



BUCK 50 FOR LESS, Gill l ‘MMT-TJH fin &L ^4060-^' 
SUCKI. Bid Sppcialtife, Jfc* 77®, 5*n Jp^. C* ftSIW- 



GO¥tflW«NT SEtffiD VI-HCLCS Jrorv SlSr Corveite®. 
Inqwrls ngw B^i^bl^. Fgr Biryer'l Gui^S call 1- 
Bsi. v^230. 



HOW TO Rwd Tires " Hrev^h^ Maior Cm\& Sefote 
They HiJppeifL Bogk &4.&Q Thpren Enferpriwi, t»1, 
Alburn Mass. D15G1-1432 



VAPOR Carhujator Triples Mf^i, free InlomaiKin, HdA. 
R2 Pv. fiemiing Gce&n, MO G333* 



INCREDIBLE BARGAlNSI BUY GMlYiment SoiiadlStir- 
P*u4 . BMW MurC&dK, POftthffc, Dddi^ntg, TruCki., 
Buk vanti. M sc Frurr J1 m. AMAZING RL^nrdnJ 
REVEALS Dflia'iS. (6G2j 721-3997 E?<t 24G6 



BUV Gevernrnent seized A surplus vehip^ trpni-$1D0. 
form. Gt»B¥y*. 4 x4 s, ?ie. Fgr Into call ifiOfl B42-1C51 ext 
007 



SOV£-R»WINT SEIZED Veldes starting ar $ S00. BMW's. 
M&r®#&ea. Mjsiengs. vans. trueAs. etc. Com-nehersive 
■buyer's gw*se. lAOOft^aa Ext. TO-vfl. 



WANTED : EunjCMn Spirts Cgr» Aivy Year, A«y Ch^if itton 
-CAll (4W3 971 JO N 



suck 58 Guaranteed lowest puce? we will 

BEAT ANY CURraNTLY ADVERTISED MAGAZINE Mi 
RV &00 HALERS WANTED- Ptogroi-ra Energy 

■Gorpgrslii^n. South Bi^V! R-£. San MgF™. CAlFKS® 1- 
SQ® $2$W2 4 fin CA 1«^Z33-95®5- 



HL5T HOLES. RffrSir th^ rfv44ll PrgdOCIiOrt $&**■ 
n- an slices how. Easy guide Send 54.50 to: Cun'rol Russ, 
P.O. Be* 49, FasKtena. TK 77501-0049-, 



DRUG RAID SCCURCS1 Buy did cheap Cars Trucks. 

V^siS, Brill* fcrtrAfi*. WHta (k« 430frAT, Wf^t 

Co%ma. CA 01791. 



8AVMG MONEY on HEW CAR* #i>dto emit# 57.00; M 
2512 |lh Av&. N , £V;L”.<t Fdrk*. NO 



HOW 1c prevent a-nrS decamcnlzed your angina, detalw 
Si 00. ZAEOQ, 5S03- S. S^sKvada, Lds Angeles, CA9O045 



SELLING OR TRADING?? Leam hpw to IbfcSyM vehidleft 
■TRUE VALUE ". Fa33< Easy? Fr^wan S3 00 Lynda 

PublicffricHiJv P.O. Bck 1056, LaPprte. Texia 77572-1055. 



BEAT TRAPPC TICKETS Jfght wrtH. mn^dfl^a 

proven melnods £3 booklet. Traffit Chnlo, 173 N. FHit 
Fraano. Ga 9070? 



SEIZED to Government Nasootics Naids 11 Autiwobllea . 
v^ng ®nm , Furniture T4io#*4ndB dffier tarTK. 04^y 

Or'. Cheap x Rn^till ler Big 9mFfs.l f ?w? intornrvlicn. 2?# 
453-3000 EX1. AS333 



SAVE &0% OR MORE ON GAS A CAR EXPENSES PQfl 
ONLY $3 DO. P frit tie* I, *Ki1pla-to-ujkterstarid bfink cpvc-rH 
500 I mei-y lips tc save sas leduoe aulo repdi -s and reveal 
un^thbcai, ^hen*^ prscticea fh«t all car cryinari. 

shpuld know Send 55 ^0 plw*4i 03 pseiZHji} 4nd Caifctoirwe 
Ftoidenee Salas Ta* to: Ccrvina Vatlay Gifi*. 17^32 GO^Ha, 
Cflllferwa 91722 



AUTO SUPPLIES & EQLPMWT 



CORY AIR PARTS Giant 400 page CORVAIR calul-jcj 
rwfceti S4.00 Ciwft * WRVAIR Rads. toe.. Bo* 32. 
Shtfburn*. MA 01 3(70. |413H82S^7T6 



PARTS: Army iettp and Iryck pa^rls Sp^rrf Parts 5 
Equipment Co.. P.O. Bex 751. LaxtogtoA. Ke-iudry 40587- 

0751 
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AUTO SUPPLES & EQUFMENT 

(Conti ratod I mm preceding page) 

SUPEHGHIP BATTERY CLAMPS. tfl© ln*rnl;on dwd^ 1 
OiK»Ck r^sirf. AntMhftl? FREE brochure Sll.flS'pair 
Feu^(Sirim Ericsrpe^Hi, Boa 121 3 Maktfi i29§, Philippines, 



SAVf $UBt Byild Ktwr own sir compressor lor wioef 
HQ. 5*nd 54 iQt pLa*** so-MMG. Bo* S80&-37Z. Surreal WA 

eszw-Km 



TUNE-UP TECHNICIANS! DCMT-YDURSELFERSI 
SPARK PLUG INSTALLATION TOOL 8M*Bts diHvull ^ 
Miilhiiit-is ar-3 1 hrsips sjr^wpni- cross Itimadihg A must lor 
Evfriy luUI Uuj Dv#£^r6d by a V>rm<?r OmtilipS Tfirh -1 wqn. 
Ordfli dftTCL! 30 Day ISIdhe* fe&Crk uDa.-anl.iw. Mail 53 99 lu 
SPAflKAL INDUSTRIES. P.0. BOX Wfifl. FOfiESTYiLLE, 
CONNECTICUT GsOig Garmedicijf residi-nla P^lud* 73% 
5*les laa 



CURE JN SECONDS Air-Venla Thai Droop Or Swing. 
Guaranteed S3.M v«mt Keep. l?a. FttcMieW, WI &30J6 



OLD CHEWY PARTS. Good bou rw catalog, 14. DO 
Ohnwetflia RRi_ me. Wfliwu. HI MtfSS 



EJfTFtA MILES irom your melor and trwi&miBaicfi. fte- 
mwB even microBGOpy meml In&m oM mwIIi powerful patent 
pefidi-rrg magnets attached to «l spans, un&Amg 2* hours 
Av^rydfry ^ USA &tmd I* D& per rnagFwttp: Tl?fl 

PiajhMiOh Rpad ■■ hJliiiLurn QH 45133 



ALTERNATOR Litre jIui Rebuild*^ Book. Price. 
Heddund Engine ^ BOh 26044. L*S V*J*4. NV S9l2o 



BODY REPAIR VIDEOS Sl& 95. Free Brochure i«04S- 



BKECAR 



SUlLD A BlKEtAft I :.■£*■ Popular Scier :e Magu n e Claa- 
sdieds far Details.' 



M0TtiRCra_ES d MOTOfTSCOOTTRS & 
MUS 



QG KARTS, Minidifces-ATY's KUs. Pane, E Ttgwws. Lawes* 
Pncm, Largesfl Selection Kt Page CataEo# SLAG, 
Fterundeble Kan Wa*td, Dept C. i486 Mentor Ave . 
0%*.' *40? 7 



^TWN P WNGCIPWG 



AIFfcCFtAFT MECHANIC IN 1 YEAR! U^uc prncbcal wish 
actual dlrcruli. ClUttS bidding January, March, June £6p- 
DAKOTA AENQ TttkL IBQ1 23 rd Ave N. RM 111, 
Fargo. NO 5B102. 701-237-5305 



NQBBV HELICOPTER UHrMight single sealer Simp^ied 
construction ■ Mol engine Brochure H0U. 
POLYMOVA, 1>epi. PM. Sainl-RemiL Ou&bec. Canada J0L 
2l0. 



PfTOPELLERS 



MOST EFFICIENT, SMOOTHEST HU HHSNO, tCMJOHE^t 
PROPELLER AVAILABLE. RMCA Agt COmpOlIM, v^dfeta 
patch, 43' lo 7Df diidfrifliTa. ourran^ly to IGQhp. Waro Drive. 
P.D. 701, Dept. PIW. Clear Uke LA 504Z3 



AJHB0AT5. Ultralbgr^ls, Prdpellva. lntarmal.^M«s $s^0. 
AsJi^Propet'iaf.eSlMOfd Denton Rrf Kaitef-Twas.?^^, 
*11-3160 



HQtfHHHAFT 



VW HOVERCRAFT irsf^mpflign H, plrm-t |2S. NadMnp, 
1649 Tippar^oe, T^rre-Haide, lndia?ta 47607 



HOVERCRAFT Plans All Sizpf Catalog Si 00 Uhw*™l 
Wowncrai'H:. Bok £fii. Cordova, ulineis 61£4£ 



AERO-CAR Amazing n^vererati Qu«i eit lv with ord *mry 
igote. Lawm-iuwi;- engine power Carrier one urrai plua. 
Howeri illea toward. ^HMvaFd Sidawav* 
waler Compieie cenatrudinn plans «rm brgthunp SH.^. 
Aero-Promis, Ren 51 1|PM. Chralpn, Hmi d^^pry 



BARTLETT f-iyjng Saiycei Ullra-i.iijns Hoveficfiim Feaiyre>d 
In DMum^lHry F in, "Fgnoa Bayc^id ' Pi™^r«id Rr^ Dfdi- 
na^Y l.aw^ tAomvr Engine P^n* SflKiS To 

Harto BvUMT. P 0 e™ t$6M, ^wfF^ald. WA 0^3^ 



HOVERCRAR plana, 3 ?o tGQtip Inr^mHfioffi. S4 inalynd- 
Swtec. e® 646. Monrg*. WA W2TH 



HOVERjCRaTT PLANS A PUBUCATUNS Catalog ll 00 
Lin^srvg Aer^-Marlne. Bex 2?t53, Lafra^g. fNchi^in 



FLYING SAUCER (red* i) thrri S^igrms ape^- 

wcti-ifi-ti- Q'jafiftiMd la be World * Faalaai Accelenat^g 
Airerah. Ehmwmth&bJ Id build. Plans SlO.OO BlanclwHe 
Aaronau-ncar. 1725 172nd Pi NE f^isevtw*. wa gwoi 



CB1 # RADIO A HAM EOUPMENT 



POUCE-F1RE SCAM4ERL Cfi-'s. HAM. MARINE SWAY. 
ANTENNAS. HFft. BOX 19234PM, DENVER, CO 50219 



OtfiECTOftlES: S*crc'l Sc/inntM Freguenturi 2 Fedtfi'il 
Agancaes, elc Big CsdaJog. CRB, Boh 56-PM. CnrfimecK, NT 
11725. 



CG NO£WRCATK>NSi! Frwyuencats, sIMera, FM. fl/T^r»era. 
books, kils. r^palra. aLce&*otm CaSa:^ 

J2 t&a, Bo* 31500M, Pkiiwilk.. AI B504S 



SECRET 06 ra'anuBfct modynta.IlQna, accesaoriefi Cata- 
log S2. So!&n»n Ems^ptfisea, POO SiBi. Corpus Chnsli. TX 
71468-61 69 (61^8S3-293i 




BUGGED? WfiTTAPPED? Find out real! Oouf>torr*ea- 
sunes. -RquipKnen; eaSa&sp SI. Capri £lwtroniE3. Boh 5I&P 
Br^iottf 00 81122 



HARD-T&F m> ELECTRONICS tor p^ie inwnbgetDra 
sersintypnolieasiorifllG! Send 4atarrnpstorcaflalog Now* 
Hunter^. Boh 793, ClwnfflCMna, NC 27012 



TUBE? T rancors. SylYinii **lribu|T^ dfiSCQUrtf!?. AH^n 
S^dly. 7409 Wear Ciltrticr FH-kft.U^er Darby Fenflft 19C®2 
t-EOD-458-1301 



ELECTRONIC KiE$! V fl l»CiTgiii tm' TM 6uflrt r T!nnViSiT 

tefl' Phdf¥f Bug Mere! Calikhg 51. 00 

KANDI Eiaci ran less. Boii2Sa47 Dept, zat, T«npe.AZ8SaaE- 

564? 



SECURITY SYSTEMS libw lb £k#rgeDiOft$ ;ind n ugnli-i^. 

tot aMmn ayariOTis, including tioaia yenidt wi -eleit closed 
MrHiri television, fnu efr rp&re ! Equipmanr k&t& order Iron* ua 
me sa^e 1 Send SS.00 lor calalog to M.O.S 5. P.0 Boh 
1 1 ^33. T iKsan, AfiKMia 6S734-1 133 



PROTECT YOUR HOME AND BUSI t*L$& F r^m Ektckranip 
Eavfr:.:lmppinn And Wira-Tiipping 1 Cnmp r.\r. Cnuntrv'Tiiu- 
?u re* fJLal(K| S3 00 DIVERSIFIED 

WHOLESALE PRODUCTS, Bps 1276PM, Flea^^ Beadi 
CA 902715 



COMPUTmt £ SOFTWAM 



FREE P r ngranK' All iroini* Cpnipu^Hirjit S«nd nl^nps 

EZRAEZHA. EJOk 5222M^J Diego,, 92105 



1JKLQDG SttSwer? Pf^frftms DelfliEj. 

Trick*. S6 Ordw lfts*dsti* iPepbrs Oft Shareware ". Pronra 
Preaa, 21206 W^Haang. Walnut CA 9178a. 



SHAREWARE ■ OiqMO? ' SASE CM»rt DiSAiv&n? P.O. yna 
9393. BCb^bLdale, AZ 85252 



50 OUfSTWN? To Ask When &j^ A Cgmpyltr. StOO, 
RmI No, PQ Bph S^3 Rahcb^h. MA 



PROFETS. L^ompubep- eetvlei A t3.5‘ ewis V5v 2-ftoyir 
eas^v tdtt retail £ I DO Plan £2 93- C^arenteed-. Som-mi, 
rms Cambridge 72E. Housbon, Tx 77D54 



FREE r BM Scjlhvji Bi^l Bdetfmn T'lsef CnSA^isg'. 
mipa^a T«h. Bg» Los Angfltns. Ca 



CAfALOO. IBM SlMinewew CSortwafeK Save On 
$£rttw^re. 6 ok 2837. &apt Pw 6S, Wiikea Barra. PA 10703- 
S33? 



5ATEUJT1 TV 



SATELLITE TV Syateme - parts bjmS componerita - adl 
m&jcKbrBfrtfi Also Hite I y in e Icwasl priMa pa®&ibta VkSso- 

ciph^ n^p a.- P 0- Bps tiS^S. 131 E. I^rwigh, 

COMtibu*. W «ai|. Vitt-MC 1^30-233-2445 - Orders. ?4 

rist 1-614--S53-S474 - -SltOsmeiidfi 



VtMOCYPHEfl SATELLITE DECOOCn SCHEMATICS. 

(Comphni! Selj Audio And Video Paris UP - WikTi Mora 1 
The Door Vito, PO So* 570, Burnsrtks. NC 

26714 



RIEE CATALOG 56 pagea Brandi NdPody unto- 
sells WIST ^inga- 1977. hrimodiHlp ahipF^3- CaJI lor^ni^a. 
1 741 Cordate Rgadt. Mr. V+tnOrt, WA 9£J73. |S0ffi 



FftEE U6TJULS. INSTALL ft YOURSELF! E*w tD follow 
-nai^thjns Compteiw ayatrms and upgrade Enjny H&0. 
C rrmjii. S6g^*rtwrif . Thu Movie ChOwaei end nrtdse 1 ' Ekfeiek 
Selelldb Carr Tiunnla‘iLjn , j. Qg> 2&4-M 1 , Duhurr iti . New Ydrk 
11716-5264 m&M 1516i 589-1291 



TV, VIDEOS A VIDEO EOUPMENT 

WJTTCE : USE Of CEfTTAftl ITEMS IN THIS 

CL ASSJF ICA ton requires station 
AUTHO raZAROiL 



CABLE TV CONVERTERS; JEHULft ZENf TH TOCOAL 
OAK. MANY MORE. HJUJUN COMBO W.REUOTR J1S5. 
CALL TODAV 415-53^3934 



CABLE IV CgKivefgftfi; Filter te# deeping &■■■>■ thannei 1- 
313^79-3356 



CABLE TV DESCRAMBLERS, CQHWl^. 'illtie, and 
llWt FREE U CKtllOg. TW CiW®. 1J1PE2 3-W- 1 17 
Court 126. Miami, FL 331 66 600-442^9333 



CLASSIC tifana on mdltO ®^PdP. Snalri, W^ng Twp 
Pouf preview laps 55 9li Eagle L*on Video 6262 Balboa San 
Diego. Cdif. 92117 (6160 277-1211 



CABLE TV CONVERTERS. Ja^PW. Oak. &totihp. Ailarv 
li Z^nrt)hii?Kf M»«r Dlheri, raBw" MTS SMr^o Add-On 
Mute and Volume, jdteHdr 400 6 450 Ownewl Vila. MC + 
Ahi^h 140H»-76&L BAB Inc . 4«0 Bwii-D-Rue Dm 
Eag nn, MU S5122 



CAMPERS Bl T72A3LERS — KTFS f F1ANS 



build y<hjr Own - Tr#nei T«sii«r - Finn wtweier - 

MbL-bftioifie - Camipar - P&hup CeM!^ - Pwi* - Pm&tn$- Kd^ - 
CBJ WiOS £1 Glen-L 9152 RuSBLDin^ Box 
CA 90706. 



173 TRAILER PLANS MttPrtybfe. Utility. Car, Comiruf 
I iuitSI niivi, StnMuYikrted. efiMy built, C^puinnS Jti5g Q^t- 
ipg S4JOO (Ft efundflbt^i. Teg- Along, Sp K 15107, Salem. OR 
9 7W9 



BOATS, OUTBOArtDS P TRAILERS, A 

Krrs 



EH3AT KITS - PLANS - PATTERNS ■ Fly™**! -W to Ejjeiy 
- Fibirgto ■ 3W6J - Aluminum - WORLD S LARCiST 
COMPLETE LINE -8770’ Sffllbea.l!i - POvrtirboatS -Cfw«Ya- 
SporttoMte - Hcireetuciala - Hydropiapea - TuflrtNhiJWa - 
Hunaboul - Uuc-kboali - Canoaa - Kayaka - Dines - 'Ji^es ■ 
VtfH.-hulis - SEND FOR CATALOG $3.00 1 Arma.- 1 Sb.OdJ 
■ncludw Spppiips Calalpg tEpoiries. Fitwrglsis^clcrtion 
Fwaralj-BOOiC "Amgptyr Boalt^ilding . 
CLAHKCRAFT, fB-P A^vUtnt. MY 141 SO 



BOAT PLANS - PATTERNS ■ KITS For Horn# 
HU^idaed3t?fprpwiri designs- 7vS#' -Hy^pianea -Cafffepes- 
Kayaks ■ Rowtw>a1i ■ D-jcIOkmSs Donea ■ BBasboais ■ 
- Hpy^ebdsis - spOfiri*hefl - Qun^aimp 1 * 
Slibcheftgl^. s^ngs^ I6fl-£age DESIGN 

BOOK $4 50 airmail! m« bclute Fipi? ''Boat buw- 
m ' Boatbuilding With RywOod ' 

ISpd GLEN-L, 915? Rpeetren^ FSb« 1^4-FMSF. 
BiiMlawsr CA 90706- 



EVINRUDES - NEW 1307 Bardins - Top Bia/id* . aM 
5'zes S2.60 IwidRrug Soph McCulloch pans 
Etetfra Mgrwi?, 61O Merrick Hoad-, Lynfrw*. Unm TorK 

urn 



"EASYBiRLD" 

hb-'iw^ua iT.iKhBla-DMlittq SS'Xi-rldiik Iisuh AssciuijTfcv 
&M 25517L La Hfltea, CA 90631 

AVOID btare Federal ciialionE. 1 All ^le^ura boals 1 ecu ne 
proper Coast Guard approved -Kb^nmnl. free snfQtfmaSion 
QarnCo. Bow I 4505 OeticuL Ml 4521-1 



USED ouEDPard-inboaid u*m 1 1 2 18 IF65-22 t 3 Ma-.nti 
Saivaga SyMhfih, HCl, Bqx 775, Peng 1 1 ty, MN 55775 



OUTDOOR EOUtPMENT 



5WING5ET ACCESSORIES PLANS end COMPLETE 
KJT$, O^mpuc Recrutinn, 140D-25&G153 



ATHLETIC EOUPMENT AM? BODY 
0 UMM S COURSES 



BIGGER, Unre PpwprM Miw^s «*5ler' ! Fr^ 0pg*^« 

Uni^at, SOI m*K Debe-L 49240 



KUNG-FU Frtte Send $1 QOfAr MrL ik;l 

Bus 1755. Dept. PMSflf, Honblukf Hawaii 95656 



SAVE on d^dyb u idmg Supplemental Catalog! 
Vitamin. Box 2073-s. FCeaftnfl, Pft 19608 



FIMMCL TAOOE, UBES 



FANTASTIC! 12 ramous «3ry flies 3'--4' oaae webert. 
Send $9.98 Jules Gl et>r , Dopt P. C.P ^6. ShMibtiel Qua 
Can -GOR 3S0 



BVaWLHOTOR 



ENGINE OVERHALL KfTS: WHOLESALE CATALOG 52.50 
Engine Service Group, Depl. PM, Boh 13063. Lansing, Ml 
48901 



BLPV WHOLESALE E 1«4 PAGE ILLUSTRATED CATALOG 
OF REPAIR PARTS FQR POWER AND NOH-PO WE R OUT- 
DOOR EQUIPMENT. Parts for Sifiaal EhginiSi Lawn and 
Ga?s^an Equipment Chair^sawa, Waits, M-mibikea M*se 
Includes Service Manual. S^dlalty Tcwta Aoce&aones 
SerMf S4 0o Sa^-C^iNPflfSi, p.Q. ias 46231 Dept A. 
Somerville. MA 02145 

jCgrrtkfueil e« nekl 

POPULAR MECHAN ICS • JUNE \ W9 I ^3 




ENGINES, MOTORS 

(Continued from preceding para 1 ) 



HOME CRAFTSMAN 



DOMES 



WANTED - QETRGfT DIESEL 103 AND ft 2L INJECTOR 
CORES. C*JI Pttpi HuPKr. (K»t 32H234, 



TOOLS FOB SALE 



HOLT'S. SCREWS, TOOLS. WHOLESALE. DIRECT. Guar- 
ani*^ St K- (Relundabte). CantelOt. Dept. 44. Bon 

65. SrKJlnl. Wis^onBin B*04 



DtSCQOftIT TOOi CATALOG $1 00 refunds with pyr> 
dime, Krywr* Pnduslr-im flw 2SH>, ^rsu.ul ii-A.iy N.J. 



S-TAMLFV TOOL KfTS H Tnemartbeu* S^vingj. FiwCate- 
fcoj Cttll 7ggl Semins, Inc. 1*000^.1313 



SAVE Jf? to 30% on U.S. tools? Free details-, A 2-avis, 

ttepl. GRG, 50 Mooring Rood. -San Rebel, tA MM I 



UPHOLSTERY SEWVIG MACHINES 



UPHOLSTER* Machine* wiih Wilting Feer.Cam- 

ptete reudy tij l iiL-unly S57&Q0. Thompson Modal PHV221- 
AVAILA0LE FROM YOUR LOCAL DEALER, St to Gar ®r«l 
iMasier Charge-Visa; Oaths Wig ^c.. P.O. 6cx 121 10. 
LubbocA. Texas 7&452-Phone (806i 744-5774 



HAfflmff, TPQU a HJPP1EI 



SMALL FOUNDRY T-mmUM Suftpirite Free literature. 
FYmnom Pr oduds, 3735 Sou'h Tit 1 Avenue. Fnuenit Arizona 
B5041 



LATIN ES, Mills. Twl* *fcwi»l»Ki0*l«Q- BlueRa!^, fin:, 
536V, HUmCM, WV 25526 nOI-552- 353fi 



STEEL. Aluminum. Erast- Shat?:, Bar Snap Sup^ras.. 
Plans, Wnte: CEi. Rftl. Boa i£3. Cnmanoci. iL G1423. 



r METAL Cutting Lama $1GS.BQ. Taig. 15 ®4fl FlOCtKR. 
Indus! ry, CA 31746 



BANDSAW BLADES, Any Size. Free litfM^r? King S?w 
654 1 Tidewater Drwff, Norfolk, Virginia 23S50t 



TOOLS njalingl UnkQlH nuflhurf. IreaSmpnt prevents 
S50Q Sflriirjiai^ ^ &J074, Sjuamkih. GA 

31419 



HOBBYISTS improve- your LA THE e*1h ttifl y inmate lool- 
fratt syatetnl KRF. Sojt J&3C. St Jowr?h. M: 616 - 4 ?# 

TOM 



PYROMETER HT ZJCWT. Compendia ior sma) i foimS^- 
fte&S tr&iting lampefituw mwsurem*r| |&5 total* DC 
Frodvda. &01 4105. HcpUn* m 55343 



LATHE9HHMOTffUU.-HOfiflT FROM H25.CM. METALS, 
SUPPLIES, LARGE CATALOG (S CO. CAMBELL TOOLS 
WTH YEAR. 1100-0 SELMA HD., SPRINGFiFtD, OHO 
45505. I-UHS-UHL 



NEW TOOL* F tem-sves rusty. corroded screws last Tool 
Si 00 Deteils Frw Shgckey^. 5341 Longigrd. Daylon. Ohio 
4&4 24-2340 



ENEttCTSWMG 



FREE ENERGY! FuftHeas Mr.-tem ah.-* Generator;! Arr aj 
n!§ Principles arid Details. H1A, R2E.P. Bowling Green. MO 



SAVE ON ELECTRH; HfcLLS LateatmonEvaeving lacteand 
ideas' Unusual methods! Cieiaiis SASE American 
lnfa«na?ion Network. Box 99S&4. Tray. SmH 4ftQ9§ 



SOC AR « AtTTON ATI ENERGY 



SCLAft ELECTRIC SYSTEM*] P«rw^. Equipment. 6dd*(S 
Free cats^! SUM POWER - TEXAS. POB 270*. Fir^pdrt, 
Texas 77541. |4C*^ Z33-3350 



SOLAFl HYDRO-ELECTRIC, WIND PQWEfl ^^pmfrkl 
CATALOG, E3 E». U.S. £6 00 iorelgn. WESCO. a&x 9M. 
Rpdway GA &m.\ 



STEAM Fowsr Systems. Catalog tro.DD jcrooNc-di. Lilwly 
Enterp«5fl6. Jo«ey 4owa 50651 



REFRKiEflATE WITHOUT ELECTRIC? Gte r^riyernlura 
work AnywfKire. Delays FTffiEs Lehman's. 411F, Kidron. 
Chip 



PORTA-SUN Portabk? KKar water J^aler ?deal lor swim- 
ming pooJs Do it^mrsort lcr uirMlcr J125.GQ. For plarsi mail 
K-flO IS 1 ForTflHSim ** O 291 Menomonee Ftfla. 
W^conaifl S3051 



FREE rtVCTOO^M FUEL GfiNeWTOB uses Water and 
StfJar Cells Plans ang Kn t 1500 . Puinfl Powir. Bo* 
Edmofnan. TBH 2W6 C^np^a 



MAKE WOODEN- TOYS, whirligigs, oo 1 1 houses, clocks, 
music SnoKfea. -Hewiw iiiMmmenia.criftls, furnibuflf iwlh ou# 
piene, ?ad i. kns book f-. suites - Catalog 51 M - ;61 41- 4 &t- 
4363 - Chorry Tree Toys. Betewnt. Cl^s 4J7t0-oK£ 



WOOChCHAFT PATTERNS, Windmills. Wlahmfl Wel^.Bfrd 
nkHfies, Feeders. Flying Duck, PheaEssn. Gutdcwr FSanSfr'a. 
C*t^loq MCG Cnj^ters. DM tS I«x1h. DpWnt. 
Mil luOaq 46*20 



FAVORITE WGOOTOtS, Pasterns. Farit Wheals. Gateleg 
JiflO Tpyg and Jqys. Bok 6?frM. Lvrrtten. Wa?5i 



PVC PIPE FURNRURE PUlrts, k !n A fifi 5up0li*S Free 
Bi-ochuna. Cpsu.il. Bo* Te^^hury, MA £11*76 



FULL SHI PROFESSIONAL PLANS Catetog S2.00. Over 
-?iX> p^fesaionall* dMignpe# pla-r^ fer building lumdure 
Fumnfy m D^pgns. Ing . CP'^J lS?7 Elnifiaip Aw Stem iijw. 
IL 50025 



BREAKDOWN FLTWQOO FKNlC TABLES, Sturdy da- 
tH5 n economical, fftaily made 5& tit) ter complete msiruc- 
licm Q . E c . 3F41 Wi -n>v Hgb^l. IN 4*342 



BUILD YOUR OWN WATER&iG AND SAVE Mai time*, 
rfcdfters. Mfi-tt-aye System j, Hardnare. FaCsif^ , W|, Mdite!! 
Sene $zoo To» r catalog with Free plan set. Woodms 
Wa barbed Connection. 4* indusirlat Pk Fw. Albany. NY I22K 



RREW0OD RACK PLANS. WggddR. Onn Ckurd. Ptoqln. 
53 M. P.O, BtoK HI. Ly*i. LA 7fl659 



DUTCH WINDMILL! o*#' rrve reel ran including bladas. 
Aocwvj any yard : gaidfln’ Parh^irs- Pius woodc^an calaiog 
1700. AccRnte <DP-tfli. Box 7367. Gome. NH 03Q67 



FURNITURE PLANS WITH INSTRUCTIONS. Tra^io^l. 
eonteenporery. bjurtlry. F-rtC Detail*. ROArman, Route 6. 
BO* 75, 54al£Svilte, NC 2IK77 



FLOWER PLANTER (4T x20“l Simpte to g*j4d Deia.ieC 
pl:t-Ui $0, ^ BASE fqr EilgrmaLiQrv Hilk^nger. Rdm 02 1 Cura 
Unfl, Chsiie? H J 671KH 



NEW? BUILD AAUZWC LIQUID PISTON EnGwE irom 
pipe hhlingg Raty pSing. Free inlgrmaht^ ABOD. 6o^ 306- 
Mti, Semirtiuy. MS 39479 



WOOD, WDODWOHKHG 



CARVE realistic Hi nos, CcmisSabfr course Tor amajteur 
bo pro by proiesalonal carvartfubucbbr. Fes&nabing hobby 
Dr -career ms^njelkwi guides and dented paltemi (three 
Fr*#l tlV4Sk Birds In Wowl 306 Gtengie^ Circle Waco. 7X 
7671? 



HEW CGNCEFTKWI-MWIEY MAKER Bird nous*f eerier 

Comhin.iii?" O^wer B«dBe Pattern Con^nale Bnrsiracr'on 
Sflrtd E5-WTq: Bird Hw^FKid^r RT 1 Bps l4f Tf^ntons. 
FL 3E65G 



sanohlade sanding tool. new. durable, easy 

TO USE. *iktonft CftrftKie fi^iLivr zn bghi ^? 3 s nl FlExI 
BLE Made. Goau or line £7.95 -Sa^lade Co- 506 F*i,u:h 
Drove La/ie, Sanla Barbara CA 3310?. (605.1 



PLANS, BUJEmrVTS, PROJECTS 



335 GOKflliPOItAJiT HOME FLANS Faaluraa Sotar- 
Cksgnied Trsrpff hgus^x. Eadh Sheltered homos and Atnum 
3.iVjlCCiirlyArd di^fiignK. jm: wjl : an tihci plp-nslc-r D^-e 

I't, t*i>eio ry and mulb-l<ne! oonlempcrjiri^ Send $3.95 
PRD. to: HOME PLANNERS, INC.. Dept PMC96. 23761 
R^J^teh Drigp, Fsnningbon Hdt5. Mich 46^24 



BEAl/nFUL elficteni. M^il rin^gr^o. *orkmgi budding 

12';i2G' tfian-in, *4' k2Q S-^lgry btirTii, 14 m 3* tglBy greOJi- 
house in gne Easy CO Fo^l&H. dnbpited plan;, 130 po*1pa>d 
guaranteed. Practical Defitgna, RR 2, B os 4ft, Cambridgt, IL 
Si 130 



WOOD STOVE HOT WATER JACKETED Fl_A7>S $20 00. 

Inlormiuora K.00 and LSASf . Them Inc . 26265PM fcHateer 
Rd., GdW iwsh. OR 9??444 



POPU LAfl MECHANICS PLANS AND ICEAT CATALOG 

— -Hundred! C-1 ideas on wdrit^hgp prnj^l%. plmte lor Shop 
b&dia. alorage huuw&. boiati Furnibum, toys - - jusl about 
everything? Send *2.00 1*: POPU LAB MECHANICS, -F-O- 

box' idii ftAOto curt sta. s new yqhk, n.y. iuioi. 



BUILD YOUR OWN iyjPiPFWSULATEP QQHE HOUE1 

HiustraJIrKl calalog. ptens. prices - send 15.00 ■ ENERGY 
STRUCTURES. 693 Wilson. Bl.Paul. MN S5106. (61 2} 77?- 
3S59 



FDR THE HOME 



WINDOW CHANKb f&O LONG 7 Lcwp* your biinria wilh^ 
gal interlefence Replace cianks with ryu>w T" 

Handle* Fiwinlormaripn Lemc. Depl 2? R 0. 2. Be* 1390. 
WsWrUiry. V( 06670 



GORGEOUS phu L dwdil end dbor murata. V jiiy wiieLiiuns 
Easy T.Ll-Eiitet-or F-:ee brochure Brareteris 27 U Ldison. 
KHamatft Falls. Oregon &?bOQ 



19 YOUR MICROWAVE LEAKING DANGEROUS RADIA- 

TfOH? FufixS out now Amazing Mitfo*ave Meier ^eck torf 
teak* S12.95 BealthTe^i Go.. 3L21-9 NE 72nd Ave.. 
Vancoifwar Waisrt 966^. 



HOME BUUHNG A n£MOD£LKUG 



SPIRAL Siairs — Handcrahed. Goddarf'a, Bo* W2L 
Logan. <S 67646 [9^;iEfl^434i 



HOMEOWNERS CONCRETE BOOKLET 5l2.0ft 3fi2 Eajrt 
Daftpu ry Odtrrt. Grand JundKMTL CO a^SO 3 



PLASTICS 



OASTOLfTE Liquid F^aa^ica. Cryglai clear, cetera. For 
oaslmg. emtiedding. coat ns. hbergtessmg, repaying and 
teprgduwrig^iih our Mo?d Making Supplies Catalog 12.03. 
CASTOUTC Dept MGVtA B^is 39 1 WooriWocA. H 6WM. 



ah aMxTWHWi * mmwxk 



SHEE7METAL paHer^i dav^npmam, 20 Spuiue 

tocrid. e«lBwg, ^unnete, "Ta ", "Ya offsets, fqm 
craftsmen 5^-i L j 5, s: TO postage Panerns, P.O □-::■« 6452 
CRS. Tucson. Arizona 85736 



Ajft OOWmONtNO— OEStGH REPWR, Manutf *5.00, 
£GP. P.O Bom 234?P Btenham, Texas, 77B33. 



DOITWXJRSELF 



RANOYlLAN rWOHENQ - WE NEED VOU - NOW! 
HANDV wur- «r(i#dffrijffipaiflf5-> we pay you £i25-$35a' 
Viav* tor mgfffli^ Si QQ ( rotund njmes deioJ* 
HendyMen, B&k 62 W«fdmom, IL €06^ 



BUILD YOUR QWN SHEEP COrtiptete pMrtft. lint. 

1 instructions- 12- > S'. SenriSfg.ftS csfid. fASECO. P-D 
2lfiC3^. Anchorage, Ateska 39521^X376. 



VIDCD'BinsIrucliaiial teiria computer sottrt-ate onefi&dri- 
r.ni wiring. c~=arp^n:|?v plumbmg. welding, etc.. FRiECATA- 
LOGB- AAVaM, sSO^PM Engmes^ina Center. Athens. GA 
3066 ?. 1 3 CKh 226 - 48 £t 



WATEftMOS ■ Ftena 4 ac cess o* tea. Cstateg 11 AW.C., 
?G44 1 1 2 A Nb 4in piairt Vamcouve^. WA 36662 



ELiCTfiDsPLATaNG. Complete Taxlbook, Eleclroplate 
Mt'liill:i:S N<:nn <:UI z% S3 1.0$ Ctete'l* Five- Tffppuc ^glT- 
Day. f L 329CfrQD95 



PfSTALL TOUR OWN iff GROUND SWIMMING POOL lc>r 
as loivaa 5tJ59*.0O. Cn^wtcN Foola HI. ^ES-Cteawth, PA 
1502-* 4ii-?74^40Q- 



4,121 C^i^pg; i isteri Sources lor Anyttung! S585 
Directory, BO*. 32452N, Allenizi Gpgr^te WU 



womum SwiMMiHCi FOOL Km, 50 yea? warranty 
From |1Sa&tfO linen^ng 50l-7Sfl-6B46 



NEW . repair yOUr Owrt TV, m*i . . . ^ttIci. Rff^aargh. Bgoc 
536PIV CcHvilte. WA 991 14 



BULDYQUflQWNBWlNGSET Nighfls^ Quality Accesso- 
ries and Complete Firm- p^chure' Sack xjrd 

Creations. PC. Bua* 426, Hubbard£Hin, MA Ol4i2- 



ARfi&WHEAD Making!" Fun HoWsy or Money Maker 
Inlgrmahpn $1 00 Commcins OaftSv PO. Bos M1Z-M, 
Cenlrei PtMti, Oregon 9750? 



REFILL Ft copier - laser primer cartridge. F^f yo-ii^lipi 
proiitabte business inslfucbonaf Victeb 4^ Supplies Fret 
inrorniabea. (31 ?1 5984560 Mprack W Wm, Hickory 
Hills. IL 60457 



HWOtl W POOL CONSTRUCTION BOOK, A*. c /jmmc*v 
maieria^. teuls, ability $23.50 dellxer^ D**vi PpdIi 
4050B GiiPign-Glendala Rtf.. SpajIanoLFg, B-C 2M3? 



\A 4 POPULAR MECHANICS * JUiN£ ISCT 



(Oontteued bn next pango-J 




DO XT YOURSELF 



by I 



G4HAGE DOOR OPENERS - Radio Contrbllfld - Buy 
P*dOf^ Carpet r ThOwirtd* In Uw ■ Frit® Brochure ■■ Easy 
Homfi^itev IniliSleaion - S7iHp#rten« &t UPS Or PP 
H4|MTIlSe E^UHpfflfirtl Company, B65* Effirt Empiip Aw^nyp 
BerrtDh HfirtKi? Ml 49622 



CAirrocwKi, commercial arts, 

SJGN MINTING 



CAKTtJdHIcr FunandltemTy!'' Fmsa BoaktetU* Cartoons, 
B&* JOS'-irt. Delimit, Michigan 44240 



LEAPN Sflrt Pamiing Pin Slrifmvg ^nee Catalog 
fcaelmann CofDSMny. Can1erteT*n. Missouri 65023 



FREE SHOWER OTOfiS iram soap soum. Aimting m*Sh- 
od BASE $2.00 - FMS, FOG 217-4, Easley, sC. 296*6. 



MOOELj, MOPEU ymii 



50 DIFFERENT did U.B. gMtween 1061 find 1 93S - $1 .00. Ed 
Plough. 423 Shepard vansiield. On* 44907 



-OLD U.S. si^Tips on approval. 'Shermar. So* 15355E. 
Philip*-*, PA Will 



FREE! Surprise Cuteelre-i* *iih approvals. Could Bo* 
750 12B. IhHsluma. CA 94975 



ONE! Twc I Thr-cn 1 ' Cent Stamp Ji£i0i*¥filA. RuyirdWii 
Calalcg KIcqLer 41Q4 S2id Bl S*i Ehegd. CA 95 lOL 



SAVING n-Gnflvdn HOrW A if C&W?i|?o*5ih0 repairs Daunt* 
$5.00. Harold Pike TOG 1 19 Aw. E. TamiM. M 13612 



CALL TWE noOTEflWAN? Maying noi ThieeasibHI bUk- 
|iH^pGnwir«f dram rodde* coals toti-i ihan a, service call 
Plans $7,95 PAKTCQ. Bo* -L5S. W«Mb. KS 67201 



POOL HEATER « wkx?. coal. w*iir i7fr. Build lor $90. 
Di*flF*rnJ J1Q Hprvw mrl. PQR S&S Cl**rli*ld. PA 26&J0 



16,791 Cm*IuC£. Difdtildff Guide. BgIoh Wht»$*Se 
5uu.c£f, For Anything 1 $5.05 IRQ Bo* 141I37AA, &£r%$0n, 
MS- 29236 



REPAIR p>dur Ken mo fa-Whirlpooi wfl^tor diycr. Fl*b- 
tefraaxiswera booklei. ^lu&trdes ■ S*.95. R. McMahon, 16 
Ifpfcfnii^rd Avs.. Dumc«(. NJ 



LASERS? Thp KHUrtf* fq-r AS I lypn. kil»_ plgmc r-^rts $1 
infftwialien APEX. New 11101 F-Lltf* C c *to Mu:a. CA 
92627 



"WStALk TOUR OWN TELEPHONES and extensions. 
varyeBay, inalrueiion manual til .95 Dispatch. 1>apt. PM 
PO Go* H6. Cypeesfl, CA 90600 



FLEAS, TICKS, FIRE ANTS. C-H1GG ERS Lamntrt Hdui*? 
PEST CONTROL d Prdte**ftafc NOW £6rt be YOURS. 
Complete programs d^ac?A*d 510 06. |Pvoducta Bvallablej. 
EN&-PE5T. *539-M. ZtL^'-w-. OA 1CC95 



TELEPHONE EXTENSIONS - Learn >1^ CuM eMily 
install ydur awnasilettsion plidftes In your hdme. Descriptive 
lileratuPe and dla^rama dSj-vain ca^ivg. cDanedionL 
Mounting, ale. O-edi k>r pe-isar ihai lAaalodd z iuai vt |Qt). 
Sand 17.06 la: NCS. De^aHmern a-i CbJs &q* 1^356 
Fernandez Amcos S?a1*ft. S&a Juan. Puerto Rrco 0091 D 



POOL CwiM!'i:$i - Fill vacuum bute. cxmh mill fund, iv.ilh 
ja-Jii in-place <Prubitfc^ repeat.l E»y changes 
effeminate m?s IruMraling hMyaloiever Siad your yatuun^ 
In BecondE-^ilh dry IwkIs. Illuairaied irulnidtiofis. $19.95 
MSI Carper a! i an PO0 2fli (AJ. Roefey NHL Cl. 060&r 



MAKE YOUR BICYCLE INTO SOLAR ELECTRIC Send 
$5 00 For Plan*. 4&i6 Wral Swu Jue . Losing, M*n. 44917 



BUILD d WATER DtSTHUER EM.y, litotpe'iSrrf nfeuCh at 
I^iatybu iiiwd ypu n uy ulruudy cmvi‘ Cd mpteK (Dana 5500 
5awitz*y, Box 152-PV Landn^arh, MB. Cba hqa 0X0 



flECOLW COUnlnrL^, +ippk^inc^5S- Ogn'li zflpItUT? Ctm. 
plrle inatruCIiQrt^ £14.95. HAH RdiniahH'vg, 1212 .19m £1., 
Lubbctds. TX 7«ta 



BU&D yngr pi*n in^rc.jun^ swimrr.-i;-": pgqj Bav? 5hgu 
HiX*! Wn:e W^S^PsAlls- SkUr iD?4. Sdurt-nwn MS36T>7t 



PICNIC TABLE; Stowaway Ftcmc Table >& a dewr on«- 
pieee da?«sn lhat IcHds *iKe a misuos Igr i*iwiieni: storage 
EBgy ia tkiii^t [PC-T7 Send grdsr to; Popular 
Mec^nics. p 0, Bus 1014. Redid City SisisQmtiew York . NY 
10101 



COMPRESSED EARTH BLOCK MACHINE 



"FASCINATING LIVE ST&AM VOOELSn Compile 
■ WILE5CO & MAHDD 7 ' ^fto. Ktl* Qfl ASSEMBLED. Ovdr 
IDO-Trama, Ttiaan, Marine, Cart, Trurtt. Sial*MiarY En- 
*^-nas a4d Must£d^«H4. SUeMing large 34-page cuig-ed 
Tiiaios Ss9s Reluodable Salet. ^arta. Service LWdf. 

COUNTS. Drarrwnd Entefprige?: E>ap1 PMA, Bum 557, 
Alexandria Say. NT' 13606 PHONE: (6l5l 475-1771 



RAOkO conHoi Airpiaiwe. B-^ars. Heiiooptere, Supplies 
Iteduni CalaH>9 1® CO RCKKETS S3 00. Modaler* Sur^V- 
Bt>i P. EtSociic. AL JKI24 



FREE Ql^ft, W^sSgn Ship Mils, l+btby Tpdlfc Drerra*l. X. 

A «e si op calplog Hdbby * Swc*. M10 2W32 

Ldn. Lrvdnia, Ml 43:54 



SOLAR pcrfiiived models. Choate tram copter. ei«- 
piarw. wwvamHl '+wWmW c f cbtous#- Specify erdes ai 
p^eiR^nipe Send$i®.25tp PFP.P.O 0 ux6eO 24. Cleveland. 
OH 441(1 



HANGAR-7 R-C C L 5? Sr*ng®l Enterprise [ten 

336 IFM2L WaukfithA W1 531S7-63M 



MACaC TR4CKS P JOKES, 
VENTRILOOLWSM 



FREE! Wood's Leading ti&wWt Catalog I6M JoHes, 
Tric*E. Soiance. Sport*. Hotsfres Jortnsort-Ssrul^ F-01. 
Oraddrrton Fi. 34206-®»P 



FREE CATALOG : Ventriloquism, Mag, c, ClOwmng. ^iip- 
■pflUY E^ltdoe*^ 1 Supplies, Intiruciibn. Emertain Sue^i^- 
tulty. Fnrirtably! Maher 3tix AaCH'M Lntlelgn, Colorado 
SD1BQ. 



ASSORTEO CaUiogs 2000 Tncha. $4 GO. P^undabte. 
WwKler'i '^afehouae ?4 Dovle fltHd LtepL PM6-69. 
OaKdate Ccnneotiobl D5370 



FREE C«l»krg M39® You Can Dd A^ Mqit. 7B17 
Nordic, Nilqn II. 



HOBBIES «. COLLECnONS 



NAZI L It :.k!?rcal Military CoHetiibl^ FREE caEiil-ftg. 
HMA. Bn* I306F?, Lai^tlo, CA 94549 



MILITARY Mddara Catalogue $1.06. Suteariplldn Tea- s- 
$a DO. Vernon. Box 1 560FM. W^ldomai „ CA 92396-1 560. 



FLAGS 



FLAGSr FLAGS? HAGS A FLAG POLES 1 Calulpg 1 
UBERTY HAG, P.0 B-v* 424PM. Hwdstw^g. W 1- 

$dO.?74.74Ml 



FREE FLAG -CATALOG tlJ. S.. a^1o<!cai. *iama,lianai. w 
putdooe tuslpm liags. harcnm* Flsgpoftus. apeaswrias. 
Rromif n 0uy. Bnhqfnia. NY 1 1 7?$<L§04 



DEC ALS, EMBLEMS, WTQCI 



bargain roo wo.'Kf -ifc-rde Siampe ZSc. Ouaiitv Apfr^iis 
P Parlor. &di! S43. Warn B™^^esd. MA QS5B5 



WORLD WLde Slarript mounted In bonks txv approval 2t 
And lit- TRUST STiMP COMPANY, PC B&* 1D6-F. 
Jam&jaiN.Y. 11435 



"INVERTED EHH«r r 106 DN%^nl U^tcd Slales. 50^ 
wqh ppprnval*. Lur^y, PG id^- SiMpr Spring, MD 



SUPER OFFER 1 O 6 DIFFERENT UA! EARLY ISSUES 1 
S&M- FMCNL F^rvkw. RidselMiiid. N J 071S67 



FREE U.S. bl.nt pietortal sei ^Ofnp4«e Mmi approvals 
included thid&taand. Bo* 4367. Santa -Clara, Galdoffua. 
95054 



4 FOREIGN 50li2S(. P«quB:il Afip-twals. R.G. Sale^ Bom 
1Q65-M, Jamaica N.Y 1 1431 



l5t OLD Ca?mdia^ Mam pa- Only II 00! Appfnvela 
Quibitf4r:ii, BdJi Sfl-. St'Jdrgrfi®, Cfmad4 J?Z 5-T?. 



NINTMexicBn Slampg, fiwlc Try Du* Approvals, Rg/vgi 
Ei^-V Purch«* FrtnitWr, Bo* 2332. Et P*sa T**#* 78952 



1-00 DIFFERENT u.S., 26c appi-nvais Bradley, Ban 425F. 
Midlothian VA 23113 



SPECTACULAR! 360 B mathl a Stands lnKn3BCduft- 
Irisas. OnlyS-1 OR v» lh IrflcsL bar-gAins and innKiliu^-j I -a^pur^3i it 1 - 
al5. SbimpsPlua k D-MF 9. Boic 9S2F. Teronro. Caosda M4Y 
2N9 



IjWIBCEDU ^FUff AppiMl'* Albdml, AEwmdfwrt. 
Suppliht. Shirtoy PMWv'toi: Dgpl S01, Bo* 29®7 OalRki, 
Tamx 75229 



Olf^ TOKENS, CURRENCY 



U.s. Silver 0d«ir9G^WY8iF$0hi $14.95 ESlat#CCiinA 
Ek?K 310102. New Br4upP44. T*I|* 70131 



BHOaiW TELESCOPES, 
MKJIQSCQPE^ MAflMFIHW 



TELESCOPES) Cats&dfl ^U8g,t1.W. feoKRi Source P-O 
EtO^: 2001, Ardmore, QK 73*02 



Pl>«, WTO, ALANUOT^ 



POEMS, Wanted Fnp* ^ecd^9ng.P«lHi4hing 

Srpedwuy Music PwfejCtiOrtS Vv* J-LTflPM, £#rASrm FL 
33576 



FREE BONGWHTHG SLKKES9 BOOK! Top R^Ord?, 
Bg« ZHffiPM. Sbishvi 1 ^ TN J7202 



Mine wsTmicrtom «, iMirmaii^rr^ 



UfTERNATKINAL VIOLIN COMPANY, K**£w&*t, IdO**, 
MS'r-thijS., pint, ItOftWntt. ¥lrh^ F4SC4. irtttigmpnrs. 

herwrv ViOllA, guit^ CM^Ibd St 00. U*pr. I& 4026 W. 

Awfr- 0SlEimd?fe, MP 21 21 5 



At LAST! EoGtiOfniaoJ machine ^odnce& ■oupr. com- 
pnegs&s earth tnj'Wing blncK IMPACT tfflW. Sc^lh^es^ 
Altemetyves Ltd . 1363 COmln. NMffT0*8 (SOB) 699- 

iM09 



Aim p CTAFTS^ RfPUES 



STAINED GLASS SUPPLIES EXCITING SUPER 
CATALDG-PM S3 MI. CCRAN-SHDLES INDUSTRIES SINE. 
SECOND. BOSTON, tk A 02127. 



'GETTING Started in ^lain^d. G'ihki: $1.00. WhitiamOri. 

6 <™ 20t^T Hennv^r Ma*; 02639 



COMPLETE CLOCK KITS FROM S.M Music 
Si 96! Obmpdr^la ple^ print* ■ nmyf 803 ^kKk-- 

-making rl,«ni*l Whuk^le cnfsilau $360 ^Cieddadl- EiOCtalir, 
P.Q G??k 4 63P, Ain^n^r, NJ 07021-0463 



NEON ART harra sludy course $35 npd 
cteofsy wntten wfl?< Tiagfanrs. ®nd pngtecs buy wngiwMe 
malanaSi. Evn ^mlu ynu l^nrn : FREE Df TAILS. N#pn, 53? 
Mynte. Ovpt PME2. Arlingion. tx 760t@ 



EARN M^Y PRINTING YOUR ARTWORK! I u* h*lp*d 
artists mehe inousamfe inigrman^if bcgklei only 311.96. 
S*"d Ipt L-oday' Cat E Paw. P.Q B0¥t 317J. Swa^jsaa. MA 
02777 dr SASH for brgthur*. 



CUSTOM EMBROIDERED EMBLEMS. PINS. DECALS. 

Free Catalog-Quotes. Rusti SKalth Siadri. 61P Janp N.VC. 
10014 I2i2|929-J293 



ANTIQUES, HEUC3 F NI>1AN GOODS* 

QBKH 



PflEE LV31 10 Ser^s ColldtlDra Jo.tno Indian Anliatrt 
PPls, Spea^. Axfs^ SAite BtsidiwortL Caddo Trading. Box 
«9 Murirwsfrbgrb AR 



MUTARY HlKSMA, ETC. 



0,9. MiUTARV INSIGNIA Ui;g« Galrigg $2 50. SiuundHii, 
Ggx 3103PM. 7Lnpl.fr. FL 363&M123 



STAMP COLLECTING 



£0 YEARS Ow ftlte^m grfiqsniiia Umtdd &s?l^. fihy 
yr-A'5 d8fl6-Z&e wllh :ippru>dlf;. dSucdrt. Box C1I-P. Nenv 
FS^h^. Ntw Yort 5*0504 



FREE! P j g GiUnIng - Nraw driilmrl ‘.Slr^g blvpLEmndA- #T 
^rgitir^ jk*. Worldwide s ten 1 ; pi, £0OkM& albums, and aoeet- 
idrrfri Free wften ra^uME>ng on A&siavar Buy what 

IrtMaaike. Heium bala^e JfljT¥fls4Q#fr Stamp Cwnpany. 0«pr 
E69PM, Jamealo*^. *#Y l^rgp. 



VIOLIN. G4KTAR eHc . making maaenufi. scceiwries 
bodk* Catalog. Si 00 Imemaiionail Lub’-HSf* Supply. Bpx 
Him? Tulsa. OK 741 S3 



aOcONU*ON Toc &randa, Cc»dc«ok Bi*y QsBclTiemen- 
duus Chioounls Txad^a aco-cp1®4 Fri&o brErc^we- Pw 
Acraxr-dion-0-Rama. 16 lYeit i!#1h Street. Hew Y-cfK. MY 
10011 Phciridas5-&75-90M 



ACCORIMDNS, CONCERTINAS, egEtpnbdui^n^w. us^d, 
rt>pH*ff , Iraders. credil CArdk -Qanli^hCirie- Bus 46S. Warren 
Ml 40080 CSflSlbgS, 313-755-6260—300-2(26-1^32 



PIANOS. PLAYERS. PUMP ORGANS- RptMd pwiP^pwir 
Cartaing d ' HdfiTd" Gcdk*, $2 GO [Mund^ilei Viy?i3i 
PmHo. Venial 11. New Turk 13850 



PORCH PICKIN'! Vetted cuursr^: banja, yj'lar 'beginnenj 
frivysicctf Wgst ortBfiilwa m^ruclKi n <:y^r pmduc4!d Ccu^ni 
dwc?spl-<>n* on 1 neural COMMUNIVERSITY gl MDSiCAL 
ARTS, Eksn 11215, Knn*vilk=. TTS 37929 



fffSTRUMEFlT Kits! Build Appalabkian and hammered 
dutirrflrs ba^ikH. mandolins: twpj harpsichords, 

Fiw Calelos PM huflb^ 4410 Cbllai, p^r, GO 
MB04 



POPULAR MECHANICS » iUNEr 1909 H=? 





S£U-impfiGwnie^ Socfta? free CateiixiJ FMCN, 513 
Fwrylew Tenaoe. RktgsfiefcL HJ. 0765? 



Pi A£1£RTTVI? informplfw boghlql she** how Send 

Atlk S^te H&M. 24§£ Stete RM 7. Mnrgete. Ft 

330S3 



tGutWoft : & narwucnoMS 



JET iiAS TURBINE CAREERS' 1 ■■umi.^ludy - Ihcary. 
m*inlefiaPO. bve^hauf ■ Diptoma awarded Ameftean Jel 
School. DepartntentPMliR, Bartjy.artDnranaSiJSEft [4D0J549- 
21 ®. 



TERMPAPER assis^Biree ifc£?0 pipva svaliabte 11 306- 
P^p cim^rwh 62 ® Ruwjroi .11322 kfabo. 20$W9t, 
Luk Angelas 90G25 <213^77-0220. 



TRAIN FOR A DftKJHTER FUTURE WMtb c ondenaed hon^ 
ihwJy courwar Leam n«w ^kili* is*i' Loam Moiraal. *»ec- 
trpnim building iridro. small engine rapai r - accounting 
m#rtofting, rtuir*ing **|i*l»n aite much O^r 50 

tyu at knu e**ai Duplurau nwadud F?to QtUilt HEE- 
21 B*± 20345. MS 3 «fJ» 



CLOCK REPAIR, CaaTu producing sfclir. ehjeyafctfe. few 
etfietog. School oi Cure* Repair. RM M, HO-Gome About 
Wey. AwefKSaw SC 29429 



BANK TELLER Sludyal Home ^@®nk TpItvCdiW*. P,0 
Bo* S71704. Houston, T* 77HMW 



DETECTIVE Harr* Study Course. Free taps* pin,, earttf-i- 
cale. gwafc future. Pfutesaional KwwIIgBftor School-. Dept 
GP. PO Bo* 4 3266. Los AsTflets^ O S0&41 



HANDLE YOUR OWN LEGAL AFFAIRS. Rtt .i P*raJ*&*l 
Afer^dihkS Attorney IrttiruCliO* H0Fn9 Study FREE GAT A" 
LOG. SOMlhrn Can* fefc£Mute. Dr^ro* 99PM4150, &>t* 
RliM, FL 33477. (407) 36^2522 



PARALEGAL GRADED CURRJCULW- Approved in- 
dap* tteinkng toy ncirrssportesncfl. BLACKSTONE 
SCHOOL OF LAW: 1 00 yuan to F legal 1 raining VWite ?gr lm 
catalog. P.O. Boji 790906, Dept RM. Dallas. Takes 75379 



FREE IW CAREER GUIDE. Earn spgn^ wish 
Supers: Prp^ Corrpsp&rtdcnCo COur***. 

CrOnlon. Institute, 263A Adt aid* Street. Weal Toronto, 
Canada M5H >Y3 



FUNERAL SERVICE - IwnwslUdy - A TiOnDfl CERTIFIED 
MORTUARY TECHWClAH pto-gram FUNEHAL SERVICE 
ENSTTTUTE. Bo* i 184. Deeded Bemt* FL 33443 A0M2fr 
SS32. 



LlWIVERSJTY DCORECS n r kteil Ac credited RacheOon 
Mastara. ptiOi. f r« Fs^a Ae*¥i?(3d CarwiT-^MP. fid* 
Tum. Ot 7*t*? 



t'KTEhtStOR And P&ssl Gr?dUPi1^ Awaritf* in Phi^Tpfcy. 
Ad, SL-ianca, BpfiinsC, Medicine, lluneopalliv. HadiurnCa. 
Add othe ^ 30 aubjKti Curricula Soo (a rma'I $1 . W raPjp^- 
aUef Ra^slar, Suase* College o4 IschnciicigY- HigUliflld, 
Danehill. Sussex EnglftoP 



LQCKSMITHtNG, liifviwetsaj* School o4 Muter, 
Correapondanoe and Shop Traawng, Bo* 21446ERM, 
Sramanta, CA 15621 



tE-ARR M0JrK)®t?pathic M^djgjrw Of f^)(L:rop#1h^ irgm 
Inte^r^atiwi^ty Accredited School, to Proieastor^i ffpto^ia 
ttlhdird. OKwr cdigr*p$ Dlfrlohta Radtortii5- Etififeliahad 
1961 Prcapattuf Frw [Ait^iSil 2 Doteiariji BFtANTFJDGE 
FOREST SCHOOL raghhtittf. Cartehill Suas@K Engli^Kf 
RH177SX. Tflta* 9524S.EAX ®&7™§7 Tel ^3&E5^7@Mi4 



BE AftECOROHti EMQINEEH. Tiifi aL taro tar Exctbn® 
Careara FREEferiomvasion AUHO INSTTFuTE, 2l 74 un»R 
St Suite 22t. San Frincmo. Ca 



$Uli wanrf '9 toi- l'k>ie who have or will p&y o*i a f HA 
Loan instrudlofi M IS.® No-PfOs. PO Bo* 06-i?32. 
WTO Tew>.i 7»M 



icon ART horn* iilijrlji UHW- FREE DETAILS. Neon. 

SS2 MvHlr Dep; PMC2. Arlington, TX 75010 



GLASS elching. (HuBUqp.^ed 1 ihstfuesiont. ^acifirnt. $3.00 
L5ASE Irtfoman, Rt 2 Bdn Z7B, MifyVlSie TN 37®1. 



RADIESFHES4A, Rtfi ^i-r^und D^rtg^Ofidfe!, Gnuree? 
and Lpuipmuni Llei::runic T^omoeopadly CquipntanS lllui- 
sraied 76 Fage caialogue Fsee rajf maal 3 dollars: Eatabl^hed 
over 40 yea>a Bt>u«e Copeo Laboratories, Hlghllekl 
Oftnoa ||. I-;.. :1 ms trjfjlnnd HH ’• 7 ?E* TeSW6-?30914 Fpi! 
«J25- 790097 TdtK 95240 



EARN Co'iege degree alter age 2S. Triple your- incorw! 
Ftee EMiiss 1 Twdito induslrints. fig* 2$77 erandteiH*. NJ 
07026 



RADiO Cereere. Free details. Deo Sset Ek>ic E045. Caiga?v. 
Alberta, Canada TSK IA7 



PIANO TUNING* PAYS ■ Hteno tuning - Etodrontc organ 
S^nricing. Learned easily el horep Frof boohiel. Nitestkyans 
S^noi. p o. &0S J01&3. Sat-ar™io, C* 9f^i 



MONET few Coltege, 1?ee d^teitt PSi-A, POB 40B2 l JoSin- 

soo Crty. Tennessee 37502 



PQWIESJDDfTWfVElWTY DEGREES- BaCheigt i. MKt 
ler'g, Dodp rates .Ac c^edri4fd irte*pcn?i^p.tB5i Ctedrttorlife 
esi^ertenco Free gidae* page pochM. Dr John rUjur P-^k 
767D-173, Be6seiey. CA 9^707 



BECCNME A PARALEGAL. Work Wil* Allu^Wya HOrTte- 
Shnsy Free CaSatog. 6o0^i2i4S42 Daps LG12T 



■®T£CTJVE ieaining: hom^wTy pr^r&m Free informs 
Itofl. Gldbai, Bob 1S1 PM, Hgne^-. 14m QOT3 



SECURmr-LOCX UP A NEW CAHEEHI Two Year HijXB- 
On Trami^ Pttogrinp. Frafure For A LooKemlth Job-! WT^e. 
Pine Technical Iralllube. Dept 1_ Pine Ca^ 1 . Minn 55053. TPi 



SCHOOL 



WORLD WIDE COLLEGE OF AUCTO«6iR|HG. INC. |tor. 
Rm^h> TOrm Htin FrtW Cat0^ OOL. GORDON E, 
TAYLDVtBor9«9.Dt|A 19. MtttnCitr. I* 50«1. S1&4Z3* 
5W 



MK3H SCHOOL AT HOME. NO CLASSES- Low m^miy 
f*yFntmr?. IrTgrrnptinn #r^fi Our 90?h l-660>2^- 

5000 0* wrfTle A-nL-.cji 1 , ^hdqt. Dfljyi. *2±5 650 L 50£h &L 
Ctlrugn, II. 00537 



LEARN CLOCK REPAIR - 6*m his- mom*y, work 9 | hn-mt, 
E»eyowo*fn bi»L F<?rdteai^send |2.® (a^iwutotoriionj 
Id. NATtOHAL CLDCKUAKERS INSTITUTE, PG- Bd* 449, 
Lewiatown, PA 1 7044. Ccwrae approved by the PennsyNente 
E3epartmecl of Education. 



EMPtOVMENT WTOW1 ATION 



JOBS, Anp Sl Pin. Any O^tupe^ign, including Gaiemment, 
Sly-Ici. Public Aha CruheeJiigs. Ty^, ^higs, RivecPci^ite, 
D^hgfr. Wumen^Eft Wtwk mrwwh-H&iwflmPhlb U.SAplua 
Overgeas intormaliort IS ®. HatPiwnEte EmploYrtrenl, 
B2&7 Centred, treaie^a *7nfl. 



JOBS, Gruheahipa. Tugs, Ships Rivt-J^ats. Oilrig^' 
W&fflefi— Men Wnrk mcnth-Hcnw -moniehi. USA - 
ln^ormetk>n $3.®. Mahna En^JtflfymenL B207, Geeiral, IN 
4711 D 



AUSTRALIAN OPPOfiTUNTTIESE ^ld?nv«ron On Country, 
EmlgrabOft. Empkiytiairir $500. Msscar-A, Be* 73GT. Sl^w 

Spring. MO 2^96^ 



NEVADA GOLD MINING High P*y. Enw9fn| E^bht 
detaih SZ 00 Li bn, Bar 201. Goldhdd NV 59913 



EASY WurK' EMAltent P*y' Asstn^ki Prbdufite Al 
Call 504-641-6003 fa* 5000 



WORK IN AUSTRALIA] mf^rmril Un ^ r^ploynlsrnl 

diidcfrigrancn 03 00 Faicun Du.*. 4M-M6 Lohgflaach, CA 
90S01 



SEAMANS PAPERS- Gei y&urs amA ei^enance. Ce*n- 
&'*eto inairLH^Ionaand app^&atton. Sane? tf.® to: R.T PO 
8o* SfC^. Oalv^lBP. Teva? 77S54. 



POSTAL JOBSI KOWK Ndiic-iwiele 1 Esani eec^ia 
revea?ed1 Secret*. &u* 3321. Ft, Smim. AR 72913 



FEDERAL EMPLOYMENT il 5J3«hS79 MX ! Now Hmag— 
$5.® lorCorrenl Naltonwride Book Lraling All Occupalietnt 
FedefPfl Empioyrnant. PO- Be* 07 14 Washirig/lon, DC 
2tms 



f-ELP WIAMTED 



GOVERNMENT JOBS 516.040 - 159.230 yr Naw Hmng. 
Cats jl| BO5-607 4000 Ext %■ 20024 lor currant todaral Iwt. 



OVERSEAS 525,000 ■ 175,090 - Fre* Report! Emptor 
m*nt Be>* 19780A5, md^napalis. IN 4^2’ 9. 



AUSTRALIA WANTS YOU! Big Pay’ Transportation ! Naw 
Etnployniant Hand&oo*— S3 6(3 Internaiionai, Bo* iSifl?- 
AS. Washmgdbfl, EX 260». 



ASSEMBLERS needed al home JawH*iy. ■hovciliee Earn 
SZSS® weekly. m> selling expH^enoe. SASE. Gratis, 
r»fiO 44. Rnflllan Park,, FL 34064 



OVERSEAS EPJPLOTMENT1 NSflhy InCdm* Opporto- 
nistea And Cewmirlee. Free Raaort ^ersees Oept TA 
7307, Oilrtr Sprreg +JD 2090 7 



EXCELLENT Pflry Ipz N-pmt A^ehVt^r Wprkl Many Qpix?r- 
[urMihsava ilau^e Call 24 hour receded me&aage (ZlSi 3*e- 
3144. Dept Qi 



BE ON T.V. lAany needed tor eoniriwt-la+s. Casting Into. 
[TJ mSdl-tim Exa. TV-2M24 



0 VERSE AS P To (1,0® Dipiy Fr W L«l. PNCPO, Eton 
131 to, U& Wgm NV mu$ 



EARN Up 1 o 5339 04 Per Week ta&emb&mg Our Products 
Al Hesm® Anw^ Hacorded Messa^ Reveata Detail*. 
GUARANTEED Cell Tdflay S16*m0iS. Depertntoni 4t0 



EARN MONEY FtedAng th^ki: &30.000 yr vntltottte poten- 
tial. Delalls (I] 005-507-6000 €*1, Y-20QS4 



AUSTHAUA-Opportundrea 1 ! Latest Informatton FREE Ap- 
jHicebon Formal 1 $6® Wise-Eye Pd^iahing. 7i$-T?56-W 
Vm. BC- V60-3B7 



FOnKVENTOIS 



pATFIfT AND DEVELOP ltour Irwenlkin Peg:<plwed 
Pft!Hr.4 A and L«peis**d Pn^iidnal En^mjer. 
tor FREE PATENT INFOfflULATTQH Every Inverttpr 
Have. Ricsard L Milter, 12 Parks»da Owe. Suite M Dr* 
Hril* NY 11746 fSlSS 49^343 



PATENT search and oatetflBEqliiy opm'xm. Free brochure 
Ftogietered Aganl. Scott fiamsay, 5233 !toti S!h, 

Cd%rntH3. MD 2lO*4 



DEAL DIRECT WITH A 
REGISTERED PATENT ATTORNEY 
AND GRADUATE EHGMEEfl WI1H31 yeara tf! BJtpertonM. 

LLS. and inliirnarttorviil ptdcnl applioaliom, PATENT *nd 
□EVELOPyuur idta ft in i^pL L riL- , x':rs dt a.TnKpnd Call Qr 

trfite Fc-i tree CONFIDENTIAL DISCLOSURE Hrt4 RECORP 
OF INVENTION. BnlnoducbiHi t* IhduBtr-y, Ma/AMu^ Plans, 
Otereeas Produbtian. hretotypee end Research Readily 
Available Ateo specials -r^g n Cocyrights and f raSemarka. 
—LESS THAN OHE HOUR FRO« US PATENT OFFICE — 
CALL TOLL FREE 1 -900443-3729 nr write; Mi^hwl I Ktoll 
Rlh-j -;. I ti r u-s ! Piilanl Ml&’v&f, US Patunt rrginlrnlion * 36,755 
I7t St4N«IP Lana Syoseet NY TSTSI 



FREE h-a^ tor mwishl&stf! Ha char§& toi fhrtftecikte tornii 
or oehsunabon. Ahn a'ec town to re Foundation. 2132-M 
Bi|t?v. Goto isdo Sphnig*. GO 600^1. or Tdl free iHaODiS2$- 
69SS, 



PATENT IT ECONOMIC ALL Yl r (W ch^ls UvttKi 
I960 R&ftar A^^fiiaU^, ZOOS Fflo0ul*5. Richmond, 
VA 23229 



IMfVEMTORSI Caa you p^ten! and p#d4H ftom your idea? 
Call <kr wnifl to? ytHJf Ftoe totonraJion package. Qwr a 
dwtedtt or Mrw^#. AMERICAN INVENTORS 
CORPORATION, 02 Bribed StrtniL CUpt- PW. WMtWJL 
kto^Oiueftlt 91 006- 1 ^0D3W^5e50. to TJlawacl^tfsatt* or 
Canada c^JI (4133 5Sfr375J 



IDEAS, iriwnlKjni, tetVoiugy WLirird' hdudry 
ho^'-nahonst exposition I-®0^SB0 -iDEa I&C-Hm. 
Liberty. PHubu^h, PA UKHH. 



NONPROFIT Inw^tbf CbwiHirtiDn FREE pecket 
Cbirtect Minn^H Ik^filur? C^grw* Rojiourrai Oifi' 
ter.PO Eirj^ 71^C. -P^dwood F^lls- MN 502S3 5C7G37 2J44 
32fMl Annuai Ccflgwaa June 9-11, 1969. 



REJOUTERED PATENT ATTORNEY DanaJd K 
IfeillespHvpi. 414 Hungertord &h¥«. Rockviite. Maryland 
»6» 



PATENT swrchw lor $i&0 ACCUSEARCH 1-8U-9HP 
549fl. 



WRTTi wvr 47 wti patent sppfewtton. Save Ihausands, Gall 
INYCNFO tor Tted MurmAlipn pkM. 1^04-3904791 



MARKET jnvi^injfte ypure?i|f . Eliminate m^^7nafiH?UBf'- 
gr.^pndl Altefnedw Mprtrpting RS. BlW* Tt^lrt 

Fails, ID B3S01 



DRAW "Selhng" Hunemade Piana!^ . . . Mine Lamed 
ThouSertolf Wr.te- F reels?™. &o* 2S901 . Mi/rmasmlm. 
MN 55422 



INVENTORS: F re* in-Innr^Hign gn -rrito'ing yagr jnwnftqn. 
Id t sate. Keener Sitei Curporalr^r C-5-n. Frvm^kb.. Ohio 
43420 



PATENT, tlterarfuna rmrk« itesearrf% att ydur id-aa 
Research, fid* i2SS#. futarburgh, PA t524L 



FRCE CdnwSlalBpn or write Dp«d Ftows^um. Patent 
Ah&rney, p.O Box 277, Gafiwryihf. N Y. 10923-0277, 1-000- 
449-1B2 



PATENT SEARCH-LEGAL OPINION ftSOuDO Pahml Alter- 
my F^ee totomtelldn- £ -090-076-6670 
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PVTNTISKj SUPP 1ES 



PORHVW7W5 

Itonrtlnued from preceding page) 

INVENTIONS researched. dewfoped, marKeted. free m- 
National Irrvffnrlijra, G^nStfitantS. E&dh SS3, Easl 
Newport, MY 11731 



wvmnomwwtm 



ftVEHfGASI HAVE AH IDEA? Oflll t k ^ w’:fe «j ijg? 
Ca-I Ull te, Ire* inter maiioh kit Toll F« m> U.£. .inri Chiukoi 
S-§ fltKl25-5K10 



INVENTORS^ «fea Starch being condiHEbad Ly DC bas-au 
firm Call ARSl ^-BOa-Qfta-BOfla ext 3B 



INTERNATIONAL Specialties seeking new indentions is 
frafhe\ rna n u ^ c I j-e-wver a charge 1o Jtyenfcor. ^2 Boa 4ft 
Homo. ILL S294ft 



INVENTORS: WHY PAY BIG £B 10 oHie-*when ^ tm 
pWfn^iie yOcir Owh imwrftfiOrt? Fnn+ irtfafmSlfcirt kil OAli IPS 
1-300-7524DEA. 24 hour* d*ly. 



INVENTION MftflKEYlptfL FREE tNFDRMATtOftl, REPRE- 
SENTING MANUFACTURERS, Palmar 77 Fwltom. 360, 
financial M cw York. NY t®3A 



INVENTORS: ISP yqu hifiT; an mvw’-l.'c.i ter -ml* or iKij-r-H! 
write Tor rnuis honkin'! px^LgLning hpw we can hrip you 
Kttfittr Safe*; COgSOrtniO* £>^W, Fnmianl, 0s»P 434 ?& 



REAL ESTATE A FARMS 



GOVERNMENT HOMES Trt*i*1 (U repair^. DlH: rijLrrii tax 
pttJperty Hat roBSe*&teh!s Call &J5-6S7-6Q00 Ext. GH-20024 
lor cur ran 1 rat-i- Hat. 



REAL ESTATE FOR SALE . Hunting & lilhAg rfithitati. 
laitaS, rmajcampa, ad tiroes of wilderness properties ,GaS 
or write lor oui HEW FREE CATALOG shb*cas ng thou- 
sands of real ■eslale values miiormtte '■ UNITED NATIONAL 
REAL ESTATE, 4W PM Belleview. Cdy. MO frsi 1 2 
Ph Toil-Fw 1-MM9H03O 



ABANDONED PROPERTY INFORMATION £l Op 

Ridga-haven. POB M0-F, Glen Earn CA 954*2 



REPOSSESSED HOMES - svaiiabte «rom gc^mmenL. 
Sonte » tew as S? plus and repairs Call i*60Q4i2fi- 
2S39 Ext 5&HS 



HOME "BALE BY OWNER 1 ' 45 pftge d?os*tar Input hpw 
SavK“- IhWWdl PruvCn SJ 35 t lyn'ic RDKlC^jtiftriS MP6. 
50 Msote Hstbora PA 190*6 



CALifORHiA Lot & Acreage- S4G Down, S40 M(h4My Box 
3SMi. Los Anga4es. 9&Q36 



FREE OATALOGfrfLORIOA. GEORGIA, L&r*d. 

Bu^ns^fe^ Ptem# SpoCiJy State A Properly Preferntd 
COUNTRY NETWORK, BOX 366FM, Gterifl^ilkf. MO 95655- 
4%3fc (417l67^«iS2 



$01 ^WNTLAMS 



GOVERNMENT LAND QP^H TO OLAW, » Id 40 

lOa^iTO ftifililabie hjr £30 ggw*mm«hl feu in Afeskri. ArLro- 
na, Arkansas, palildrnia, Cblarada, Fibiida, Lpuis^ 

ana. Mississippi Nevada. New Manila. -G^yun. 

Utah. Wyoming. Fpr complete insirucliona. inaj:^, r-ling 
torma leJfjdione Tilpf^ne- sana SaO: «f lor more mPorFia- 
lion wtf’d' S3 Public Landa Title. &ax 20flS-X. G#ass VaHej^. 
Ctflrfomia m4$ 



HOMESTEADING la AVAILABLE AGAIN 40 SCffi K $m- 
aiiea. CablnAil^a and 160JCteA^rlrnuHural am 

avd lut-e in ^arlcua atafea, 24hr. infe^naulbfi i9 1 5# 72-U30C. 
Ge' vo*-i r instf LarL^ions. ^duras. noapa. slate bv slate update, 
sand S30 1 to Hempstead. Bo* t73E-?c. Grasey^ll^. Calrtoffwa 



EXPORT-IMPOflT 



IMPORT Export Ftee -deiaiig on he™ based business. 
LflCruis, 19HA Suburban. SvMp i l?2PM6 St Paul. Mn 
S5H9 



HAW MADE ASIAN ' BATIK" WALL HANGINGS, -^md 
For Free Brochute. A.E.S.. 117 0ijirarn n*ad ^02-aa. Qiais 
tobi Shopping E^&teaF, Sje^apcme 0916 



BUT It WHOLESALE 



FREE iNFORMATiONP 1 " Bclo^ Wridissakt. gi- 

iint unigpegrti cetgi^ impufi, 9? iff Lgwndaia. Kansas C?t¥. 
MD B4137 



BELTS. SpcklbE. Hat Vacs. Jewelry. More Complete line 
fust seFera ftsg Rtg-lite Gcmc**** main* up. Cdkw 
iitefeg SI 00 Ani^r, Bps 3K£ PMR, Ngilh FbwderibP. R* 
□39 SI 



WOflLOWlOE BARGAINS Inwte ^ Dfw^p ■ Cfe»- 
but ■ Sunji^ ^ Fr^esjem - iStam^d Envelope! Mamees. 
Bp* 1717PM. Highland. Ind. 4*3^2 



VACUUM CLEANERS Diatom Priors " Nuw Rambdw 
W0?9i Kirbj. Filter Dueen. Panasanlc, Royal OteCK 
Details: Afic vanyum WB/ehbuea, 6720 Burrwt-PM, 
Austin. TX ?fl757 



CLOSLWT jsp#*| - v t CnrH Supplws (Ceiafeo 25t| 
HyysMls, 107, 1«1 Dow. ArijntflPn. MA0glTA-?1» 



CLOSEOUTS! D*c&umfl' Salbw Wholfe^te 1 Fr^Pfe* 1 
^wlarmeilbn-assn^p DON Box ?0i52€. FtrtdflkE, Miohigan 
46£2i] 



HOft-OOffl BARGAINS Be£r* WholesaJa. I4arty Free! Lrqul- 
Tetions ClfBeoute . . Job Lois . . . Single Sam^iei, Free 
Oflfeili.^rgainfef^ersOpporHiniiiwj 8^x14^*. Holland. 
MtfirgArt 43433: 



EARN MONET saving Gold and c&atinne jaweUry, n nge, 
watc^es-Bi^Y Diracl. Below Retail Catalog ilftJ 

Anke-PM 90 Greenwich Aw.. Wanuitk. Rl 0i®3S 



WHOLESALE £iaAfh CUanera, waiT^ri. pAiti 

and socessbriea 1-600-676-995?, 



WATCH REPLICAS! Lowest Pricee! Goldpteted! Exad 
wesgte! Cea i404i 963-3DSA 



NATIVE AFRICAN SPEARS, SHIELDS MASKS MORE! 

Booklet, pncee &3 E [ReluridaDle). MP Hen-ael. Box 251 
^ Hirwick. Fa l SO*# 



NEW 1H9 U.S. A. SOURCE CUffi. 94 Ffegw S9 
Riiv^r^, King F^hsrd Cl . &altimote M& 2^237 



COTTON RAGS: Wide Vi^«y Write Frtte BrtChur*. 
Berkshire Produots. Bgx QG545 Cwvdljf-d, OH 441 03 



ADVEirTWIG AGENCIES, ADV, SOT. 
MABJNG USTS 



NEW ACTIVE NAMES! MLXED STATES! IMMEDIATE 
SHI PMENT! AdtWSiW Late^. HOTLINE OppdrSyhlPr SM4- 
eta 2£k^$l 0; 5fia^ 1 5, 1 00DS25 OThEASi Am-on, Drawer BZ, 
SNelley. ID 63274 Vraa-MCAmEn l-Sffi^9S2-3866. 



NEW NAMES DAILY! Firtt ordiir TRIPLED FREE! SAME 
DAY SHIPMENT!' Adbfc^fi Idbfle. Eager dptpprtuikrj ^ek.- 
&is ZOOiSt; SOO^H. 1J»GS2S. 2.0&T£3S: S$m% 76. 1 0.000.“ 
E1& UST-MASTERSi Box TSO-BR. Waela^. NY >1733 
ViwtklMOO orders call 600-35&4&4 



BU5BES SEWICES 



ACTFVE 0u^e Mafenp usli SASE. A*. Bon 234. Imlay 
Ml *8*44 



iNCOHPOR*TE “*1111001*2331 tees! Free boekJei tellAnaw, 
include* terms. Cal! Harvard S^smees Sehfl te*. now 5K- 
34S^QRP 



INCORPORATE IN 'TAX FREE NEVADA" PAvfccy, dhcV 
nYn>rtY.pi«1eb1icn (beats Ctela*are!j. Even H you are Steady 
incorporated, -gr&at Senetis ter ^au. A^an oil ice ana ser- 
yicus fb* - ir«i nter«iuse, cel! or wrdg- LauflNm As-socimw. 
Inu., 1000 E. WM*™. Suite i«. Carwn City. NV 09701 >- 
6a>940^S. 



PRINTING PRESSES. VTUBSER STAMP 

oorms 



YOUR add wee or message prmted on gummed and wat- 
■slicK labels Free CJrotJiier ©arba^a'BMailtKW-fM.LartB, 1200 
Robert Msrdamafi fld , Wintefvilte, GA 10U41-1 



MAJtt RUBBER STAMPS. Prof lebte Free Details. 
Stemper. PO S^aStGXl, Tampa. FL 35622 



TfP£i ^onla. Hand Pninling FTees&s. Hot Stampers, 
Supplies. i£& Psuges, ii.M C^ducnwe brst ordet. Acme 
Type. 17S0 N Mamhfrey. Ctacago. 



TVP^ Isk prpifling Catalog 3i.<SG' decide iibi a Iei order. 
Quflke* Cily Type. P D i Box 1S4. HoneYO r bok PA SSS44 



BAFKC TyP® Founder T^pe end Rubber Biampa oela- 
tegee Mail S2 00 retenda£3#e on first w^bt. p.O. Box ion. 
3flnB«7iv.lte. 50106 



HAKE rubber Stamp*— pr-OF-iL:- Cu .Tip fete *.£pv?lv ,aFid 
equipr^ent catalog, ii deducnbte order. Sta? Stamp 
Supply. 1730 K UirthlM. Chi«QD 90622 



PTUWTiNG P-res&eE., new Md t-sed supgkes Lrti Si 00 
Twm&gygh Printers SkIM?V. Mechanic^MtTa. Pw-ne. 17055 



GuiCK Copy Grinling Lo* Pncee Wide Nance wide. 614 
tolh Mein, Blddhwriigtwi. Klllnola 61701 



OFTSHOPPVMG 



MA.F9LYN MONROE 1990 calends# ipecieLufe.-t. eclfec- 
loraedilten. Hu«y! Otter llrmted Sn W. CafteUftty Atla. Bex 
5427, W^loWfCK, Ohio 4409$ 



HOME BEER KIT. Gwl Gift. Fun tojoy $ltt&5pteaSS.50 
Shispwwji True B^ew Home Brawar. D-173. $4S4 Pori 
W*5hing!on. MHwwtkw S32i7 



AVOID THE AUTO GW LOCK St*>p as home Excel&enl 
Grftg, Send ter 3=mi catakig to: DELTA STAtf GIFTS. &ac Rl 
\ Box 1&&. Ahi*a Springe, Louis^na 7W20 



MAGNETIC Mdriey Clip Abater G ain $12.95 W*r Mil.I 
O^cer Company. De pi 02J. R75 NoUIh^i Si eel San Jo&e. 
CA 95126 



CLOCKS, WATCHES. OLD GOLD. 

JEWEUflf 



HIGHEST CASH GoW J^lry. Gold Teolh. HmgB. 
Di^mond^ Washes, Silver Platsnym AtaH Artreldl Today- 
F?e«^iri wiat In^Hmatfen c^i^go Gc^d 5 PreEte^ Motate 
19 &ewtn Depi. 1055. Cliycw. ®0m 



TAJCg NO 04ANCES. Deal with detest, most reliable him 
m gte 'gold busimm-i E^lablfened in i^m. wa fey Gold 
Silver, PI$1id4EH, Dhimands. Highco4 Cflih Fflpe Inform^ 
lion. F teee Indu^rtes, 29-A East Mad-wm, ChiL‘ayu 6050? 



GENUINE SEIKO* waiuh^ ri prioee. No non- 

$*fiae.€MMdftS3.Tiniepfese. P.Q. Box 3^04. Rirtewood. NY 
113» 



ROLEfc Reoica pm^denl enact weight and leek. Mtn 
women 534.% 10161* SG^-SSil 



GOLD 



GOLD, Sniver. Llfanium irom oceans, Newsiettei'. S-5-.00 
Afdofr Publishing. Box 4556^. Leo Aogoles, CA SCSM4 



TREASURE FWDDT5 



TREASURE— Locale quarter mite sway wlih uhrs 
sensilivg locatw— brodhur^ free Ftesewch ProducK. Hex 
??O27i0»AMC Tampa. FlorwH 3S5aft 



PiNO Old Ccmis. jfiwe r f -. Gold Nuggeis kfew Patented 
ReveAYIkmary Device, riw Catalog. Gardiner Etectronlcs, 
5131W N s&th A;v , Suite K PtiDe«N. AZ fi»l? 



PROFITABLE OCXURRCTIONS 



PLASTERCFIAFT FYoi^a'pia Home Business 3ftM 
Mgld& Avail»a*fe. Cfetei^ Lynnettei. 6S51C Memrark. 
Mcinte- Chid 44060 



FREE informal ion 5UMei 5 Ahsrnaibr Rebbildlng. Box 
422. Seymour. TN 37565 



FREE Brbdkure^. Rr^S^ Air Conditioning. RoP ^eraLpr.. 
Css HaelUHJ. lull ifkSiruCtKrfeS- OOyltKi. kic. 1125S 
GccdnigtYl. Danes, TX 75229 



St5 ITEM Returns 575Q. MO wiling* tecrpdipfe demana. 
R&MSCfl , Bbx V392. Grtlria Ldufeiteta 70054. 



RECORDEB wfeptiono m^wagfls sem in^dor 5S6i< 
er^slhy! LEARN AMAZING SECRET: 229-4737. i«J, 

77. M Hta. 



REPAIR IjwnmowanthouHnda ptperts ^idlocta wKote- 
safe ii?t §0* iifeiongei s. PT4. P.D Bdk V, PnH Jervii. NY 
12771 



L£AFtH CREDIT REPAIR! t200 1 dairy Irum home. NO 
invostenem Acfwmoe Box i3&2, Cral^ta, Loutetana 7D064 



SAL£SMEW-PIST t 



FR.EE Sjjimpte Mitacte Pdfeshing CtotH. C teams and Polai^ 
fci ANY &urfeoe Dynapnite stemongErBipr. 573™^ pvoTrL RlS. 
□opl. PM 1312 Wsshinglon, El. Lo jia. MO 63 toy 1 JM) 2*T- 
646 4 



MAKEESfTRA MONEY DURING YOUR SPARE TiflEl Earn 
waokly oommcsnior^ aiMjwing our escilHTgi Ime €fl CaSandara, 
Peniiiid <sh^r popular Afrftifamg (Sifts Prawi. pefiaftal 
device <tom AAA-1 lirlri. Ow pegr. JPte- (rap*|34flfioe- 
necessa^ teo jrwaelmenr ci CeStectfurrs &st your dwh 
heu^ Full Tim® Potential Y/wts so Kevin Pteska. NEWTON 
MANUFACTURING COMPANY. Depl tPMGB he*lnn Iowa 
5®CB 



jCOritinoftd On next page) 
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SALESMEN ^DIST. 

! Continued limn p maiding ptp) 

HA HU FACTURER Cl fl-Tpi dflti- e cellular telephone .;5-395j 

sateames* TfiDL Bo* SB307. Kennel* -Citv, Florida 

33?5ft. 



BUSWEUOPPOfmiriTES 



MKHT^Hpofl 4®port'uriirt¥. petite* te worid^wide. mail 

or^r busateSS iron fur*™#, Wdhuul "Ppitfll Wte ship pi^n tor 
nO rl:;k nucfimmanur 1 £Lnpgrien£c u^MCL^HKary r rim rT?purl 
Mailings. Dept. C27O0, WoodlatKS Hrila, California 9t3E7 



(1»0 FROM (1 0 WOOD! Dulaili. plui sample 55 - S a&tfi£- 

btei euirwrtad. AioMt, to WR, Ate=nndru Bar. ny, 

TUflor 



WArtQ TUWG HIT, Tools Guidnto**. Fr*e hu« 
Piarrot.flm.fiDl feK JtPM. Whites bflrti MY 1349? 



,L JUMK£DTlREff1$i.MPd^?SmcriteiTi P uVa*vs- 
ifflS Cmtord. FL 3268 4 



SCREEN PRINT T-Stf NTS- IrmpMwa L,t& FrasDfrto4g. 
T-Prinlor. P,0 to 23»i<GG| Tamps, FI 3583? 



LEARN MHAOfl RESILVERING to Information. 
BifwrcratL Bo* 127. Unsdtowrro Pa i(0&2 



tlttgUOt TEAR! Far*. Now Tb* uhimifo oppguuni^. 
RdWiffol FREf dfrtOiN. IFS. 2A131PM. MiK»dn Viejo. CA 
Sim? ^ cull I .Hty 34*«». 



510,000 Monthly Ar Heme ProeSuca And 5ed SnTaRnadion 
By M&r? Froe- D&Wey. Dept OiSfifr 6o* 323?. Oakland 1 CA 
94609-0237. 



«ecyO£ Metals no, not seer cansi Eaa* sass 

wonkly 1 Fron ifrigrmslign Rveycitr, Bok: 1214, Franklin 

IN 5?0|5-1214 



124J0D0 IN BACKYARD! Growing iwv specialty plan?a 
Srart *l!h $90 Free information. Gregors. to 2fl6-PM 
P«day Harbor, WA W2M 



saw WEEK - pmt TIME — Mato^ Planters - Grnwmg 
Kerbs ■ wrtie: Fiedlers, 6c* Mi?1. Brush Pratoe W A 96606 



(225 DAILY "CHROME PLATING" Aufo Pad* Mdforuy. 
ctes. inexpensive, n^isy. |fw) ■dprniWigrt: Chrome Pitting 
to 2215, ft alrforl Mankind S0&QJ 

CUP newapoptitf items— (2 - S25 EACHI't PftEE Fteport 6 
CHppingfB, But. eiOS. Pompano, FL 33083 



H00 - SS06 weekly— AT MOME'i no g^mm^kf - l^tafle 
FREE!! ttofne^OTkeea-B. Bo* £56679. Margate. Ft 33053 



S25.MW LOANS INTEREST FREEM Secret F^g| law 
WES OUT DEBT3I1 Dtfpila FREES! Mgnpyw^lS, Bgx 
OM79. Margie FL 33Q63 



SET RICHE! Secrai tew smratfitfsr detite™»bnngg Cash. 
CnMrl! FREE rtpOrt!! Wra INKiL &. to 4035, Pumpdriu. FL 
30063 



PROFITABLE, Go*d Foia Printer Ferronatoi? busirroag 
cards, pencsis, matches- Ftoe uteris Gold, PO Go* 
iAWfijGC]. Tampa FL 3*3 



VWTL'S rnOnry tel Pl0l«4ien#aiy 'etKiir, nflin- 

I3h nxrolqr forrtilurt Otic k, a;u>y 7**® .small $26 |&_x£ d tidy 
Lsarn >w $1 000 a mufdh Hunudi. care, btflcee, +tiaiftur&n!B, 
unlm-iled cusiomers Slart^rning alter a tew days pr *ctK» 
Deia^le free. YH* # H»F Montrose C^wego. &IS16, 

6UHPER&HCKER Printer Cheap. Podubte 

P^ls. eump^r, POO 2279NGCI. Tampa. FL 33B22 



HYDRAULIC JAOH REPAIR HANUAL. CATALOG 510.P0- 
mrpfiAULE PARTS SUPPLY. BOX 41S7, BROWNSVILLE, 
TEXAS 78526-4157 



PIANO Tuning quickly tesrAed i*i(h home, siudy coupes 
Diploma American Tuning School, 1T0SO Telia* 

DMva, Mcgen HIlL Calh. 95(337. 

$40,600 ON j q ACRE1 New Mydropanici; - iitoxp*ris*rt. 
plcu.sdnL. prdLlh::ai | Fre« IdVlOdmafilon. PsOin'5 Bo* 1214. 
Framoift, TN 37065-1214 



LEARN Sa*ii»^ Manhine Rearing Han, Women 
Lucr^i^e ProaiKs. dresalaft Co^espcmdienbo School. Bo* 
SK)4. SpefMM^ lowa 51301 



PREPARE Tix Raiumj!. Earn ftigh lees, dignriied ■work. 
Tiain al hojne. Accredited Program National Tax Fraifwnjg 
Sehook. Monsey. 2fW. Now Ysrt 30955, 

EXtftA INCOME. Assemble product* el dome No psperi- 
enoe. D^ieile i41347t7»a ^ 494 



MAKE BALLOON ANIMALS. JAW Wuh4ftd»l FREE SAM- 
PLES W S7 RUCTIONS r FunnYman a-Pft496. BOK 25D. 
Alexandria Bay, New Xafk t3BQ7 



iid.flffl) mOFITHly Teking fihotogjapba. at Hgmfl' Cttl 
-rwrord^ll rrwxifg®: I.303) 874-^155 



MANE Y04J H DREAM COME TRUE EARN YEAR- 

LY REPAIRING SMALL CRACKS IN WN&SHIf LDS NOT 
REPLACING THEM. CALL TOLL FREE 14WMUWW3 OR 
WRITE.: THE GLASS MECHANIK INC., f OUTO NW 4?ih 5T, 
SUNRISE, FL 32051 



14JHT HONG KONG-TAJWAN Produas Cheap 
inte. SonM sampiefli Free. Hirbor, Bok 1719PL&&. Yufee 
Oily. CA 9§* 



RECCNCmON BATTfRIES' Eewty Hyndr^ 

Wr>ck y Untold S^rvte- Fnwi In'nrmalor BoStery QuriSal, 

BO* 3300M, Hlokoyy. N.C 288CG. 



CONCRETE Elpuk h1u-hih«5 Cjtelug 5L0D. Route Drie, 
Bui 3740. Rapid City, Soalh toote 57762-0740 



tijm WEEKLY AIR TOOL REPAJIWG. nslnrotront 
Parte arks Tools Wholesate. Frw£tetii& Bo* 634. Wichita 
FMU, TH 76304 



GET into the mcs-l unique prmllng in Itro world 

Sfrprt iewn YOyr hnmfl gn a J ull g? parf 1i™ ^flgi* Pna^ in lyll 
tOlOr gn p*pet l^bries. metalg, *C^iC*, mylar? ert. Cell I&H 
«rae. 1-fi00-223-1595. C as* Equipment Ino., Ra. 4 Tutmt 
Flam hSai-f^ CI232 A* n John Sullivan iool i o w i ree Ma-r^ 
Tnp. 



SUD0Q5 WEEKLY!! MA*UHQ FfiDl* HOME! IrnsmedlaLe- 
oppofluniiy* m Qa2igaHon > MLC. Bok 3&KF4A Danbury. CT 
06a 



11.006'S POSSIBLE. FREE. Slamped u"vtl upe- Frugreafi 
Sox S3I548,, L« Ao^etes. CA 9®ft3. 



W92.W From Squate Foot Plywood f-H«*ga D^maAdl 
teMling Prerof Sn.00 |ftefifndaJbteL Woodwln, 
BiMNjiewatef , 02324-22® 



ASSEMBLE Electronic pans We auppry oompo<i«niB aao 
Y whuc&doe. Ho expw*^not, Wnte Soulhtech E&Mfl*on*sB 
to mi 7-P. sCeiw^h Oily. Fl 3CT9. 



ALUMINUM SCRAP - Recycie Youre^l- MAKE UPUSU 
FOLiftS! FREE InrormaikMi industnal-FMSe, Box 127. 
Alexandria ne-^ YorK 13607 



NOME BABY SHOE BRONZING BUSINESS. FslOriLin: 
irfimiried. FREE Illustrated iHaraiuw. NBPM, to 1904. 
Se&nng, FL 33ATD 



HUNDREDS vrteKI> easi'y Asteiiible PROVEN ghodkFCts 
your Spare time. No e*penerce F tee Sfochuie Doueoil, 
to S57, Sihiendate, WA 98380. 



SATHTtlB REGLAZJNG, pfoduw sates, settee and iFain- 
ing. Call Lmque Coal C^p. 945-6072. 



MAKE High Prnrit, Hoi Selling License Plates, Siffa. 
Vecurri&gk:, FO BdX 249fi^QC5, ^Ermpi FL 33B23. 



HIGH Prcdlta T-Shlne. Caps leeapanilrt i«sn&ra# 

&h®rnflg. suppktro Pn®, T^mpa. FL 35#23 



MANE FtUBftlR Stemps; Highly PppliteWa. FiW 
SittYipw, P.Q. to 23iC9 IGCK Tampa, FL 33622 



FREE DETAILS MAKE MONEY WITH HEW BOOK' tow 

to Create. Opgute Your Mira Storpg# Cgnt^wa 11 

DM'* Mfeni Storage, BOjc 31-PM, Sftu»^»n B^J. Wl &4^06 



EARNINGS Unlimited' BA^iE -gyr fcu.'lSflr Jj^rm ^dvprfiisp. 
mental Irgm hnmr 1 R^M Nln-irh.indining gga. J33l4«-P, 
ChiCAgO. ftlmnis. tf&m 



$mm WEEKLY? HOME ASSEMBLY WGRKI WHTTlr 

JDB&B, BOX 76, EARlTON, NY 12653 



VEtUMG MACHINES. Nu mjIHitu totes ftim umru: i^- 
prailte “Bis Catalogue FREE " P«ntway Corponaii^ 1930 
PMfl Grger^ring Dnvra. Tlnrotuunn, M.irytend 21093 



FREE BUSINESS STARTER KIT. G4.R, 1377 K £r MW. 
Washington, DC 20QO5 



MULTl - revel meiiorOer Super cpportunlly. QNeii-M r 10 
OaK La n e. Su s^n. CA 9t!3& 



UAILOADE.R OPPORfnJNrTY: Stert prqlitaW* trometJWi- 
r>m wiihgyr *ap#ri®ntB 04 tipKM Sftfgjrmttign f?ee Mgr 
OrdEir AwocL^lei, Dept 427, -Mgnlv^a, NJ B764S. 



BIG BUCKS IN TEDDY BEARS!' hlenuledurer See ks 
Diahributera Wbo Wish 1o Earn Sikj ow Year! Toll F-tee 
1-30CU2M1SS K«fcg Product!, 2SH<™blogkfld , Farm- 
ingvilM, NY 1173© 



TAKE PKTTJflES prdlll. G&r*Sre Yentote* Bp]i 771. 
Lernar. COSIGS2 



MAKE MILLIONS MANUFACTURING BATTERIES!!! Free 
Drrtfltta. Ewiiast. to 335. Botpola. NJ 07603 



(400 FROM ONE SACK CEMEMT! Hugo derrcend Big 
prgr-.l$ P-:i:lyrn Procl |1 00 i.P«!und:L^ Kj. Q: fkm 1092- 

M. HespertA CA 92345 



HUe#E PfiOFITS Unique amperrta Sc® rjingct— Wholes ft-* 1 
Fr#e Grft$ r!:>nuNi^ MunmnSum 117 W ■ Idrr-vV. Bldg. 
3 mte 64 C &-M4t4, Ghibftgo. IL 6C605 



ASSEMBLE PRODUCTS AT HOME. Many t-^cdu vhei 
paying WeeK% Pruhte present^ available -n-jllrout 
invemfimimi WTiie Buainesse^-e. G.S ^006. Eteldwin. N«w 
YVhrk 116iQ^00» 



MAILORDER EXPERT d«*ign^ r™jn.rry-m,ik : .r. 5 gwnrol 
mv-ul Free brp£hyr$: J^y RfW, I^GD N^wlh Faiftimv 
"243PM. onset a, Celildmia #31 17 



■“(1 56,606 IfY FIRST TEAR" R0*w wpi* bw^wg. 
Spare -lima’. Ft« brat Sfear*. MfcierCfAtt. De&L 906B, B®k 
901S3. 5avjn"ah. fteafftra SlilD 



(306 A DAY1 TahK^ Phone Otosns People Call You. 904- 
77&66TS EnI. LSO 



GUIDE TtJ MAJLQRDEH PflOSPERFTY. FlWfrDet flife 
PubllBhing. ftDl to 244 3 M. WhilesSK-ra, NY 13492 



START YOUR OWN POOL SPA BUSINESS! Mifake big 

pralHB 1 Rrumole health, Tdnesa, HiifQ«gft heme imprcHe- 
17 ‘Bnr &uy din&oV Order the Wate^worNs ' Manufaclufer s 
P+urr.ioiy of -piw S00 pool. spa. manufacturing ao^rpea^ 
send ^9 95 in Th? W^tenw>rltT", 4900 Rivuiall Dr. Bur* 
; B", Wllnki’igr&fk, HC ^53 



CURBMATE - The ^Atihine pradute* UmuIiI j. 

conbnuDLra concrete lend^cepe edging Turn 15,506 - 
Si0,0OO Bd^-pmeni piarchi&a IniB $5O,OO3-5-?OO,DO0 palen- 
5iai annual IncomE &Dl -273- 383ft. 



START om or se^en ayper-profftable hernna based bual- 
n®y?3ft$, GUARANTEED. Send igr iree i^gimaEion Sciendra 
Mbi^QT-dar Qa., 55 Pin^lgn Awe , 'YiiEmvilln. PA 16 ! 6 | 40 



MAKE B3G MONEt REPAJfilNG WINDSHIELDS & Plate 

Giws 1 Up 10 (60,000 ywfyt In U SA er Canada cats: TOLL 
FREE 1 -BOO-32 1- 2597 tor FREE teptirt Ghu-Weld 

Syate^hs, to 57550B. Bend, OR 077OE. 



SELL boohe oy moll, 4^X7% pe^lil! trewlifeP6 Boi 2676, 
Van Nuye. CA 914Q4 



EARN lflOu$tnd^ |_i : i ■ 1 1 1 n i : jL hpJht W*|h nhll grrirr 
Complete guide thcnwe how. (5-OQ. M^ckemif Publiihirtg, 
72fl WHlwood Aye., Wwl End, NJ. 67746 



STEAM Gteaning-Ptiwe* Washing. Easy WorL. $S5 to $106 
pof hr norms! Vt^sPAho^asevoraiiobaplufleTteryltiin^you 
nfl®d, Low atari up cost. (5&.0S Moctei Gtty Clpa^rors, Rt. 6 
to 703, Hiiliin, AL 30264 



MAKE HOMEMADE BOOKLETS- Lva ea^ived SiB7jOO& 
wdh min®, frm i^itormatron. Fa*con. PO. Bok &320. 
Sevirrvilk!. TN 



(406d7Jly tetydling FrwsTim ?" inrorrn*lM>n: 

7P1PM. mmm Oraund. WmngUf^ 9S6D4-6771 



FREE DEAL6flSt«P^i|IU MAI UNO LISTS! Compete 
gram 1iee> PCW, Bus : 302 P.Vl69, Yeltey 5 [ream NY 1t&83 



(97,500 yearly hidden'' in y0ur tprapybir? Y-ra ! |F«w:; 
S^tfipson, 771 P«. Sad* Qrtund, Wuhington SW4- 

D771 



MAKE 57.000 Mobility as Lean Broker. Nu l.-weetm^U 
Free Derails Financial, Bo* 3576-A, Artaha^n, CA 92B03. 



MAKE IQOffS. PROFIT 5Y MAIL Free Oetai* Venture 
Reoorte. to 30L ft-Ylatfl AZ SB442 



MAKg 5S5.0W MOHTHLYr tasy No tnvaelrTtenL 
LlECtiwiir to 5529 a. DiAnn^nd Bar, CA 9l 



GREAT INCOME! SPARETIME. •L&frttflhg ^topsrly Ijs«k- 
hanectemefsTiusinesse*. 'Pnoperiy Tm ftefund Agaot" 
Fw &K*ler! REPM, to 207l, todhfteW, Ml 4fflJi7 



N£Wr GROW EXPENSIVE PLANTS. SELL FOR Z,0(MfS 
PROFIT. Frw inigrm^Lign. Grgwipijc. Bc^30S‘M®. Senary. 
MS 59470 



GET Pfl-d for riding twoHa 1 Write' PaSF - FK4. 16*1 

UnCghnwSy. Ni^lh Altera.. IL (DW 



START YOUR OWN HIGH RETURN - Uw 

£.*ner-cperalep duameag. In aa Stile as &C days Send tor 
iToe details Empite Aqua Sv^lemg. P.O. Bqji 152E. Mwrlbk 
tod. Severn ny nnw 



135,00 HOUR. 550. DOD YEAR. NO INVESTMENT, SELL- 
ING. EXPERIENCE OR QlMWCKS, HF3H DEMAND EVEHY- 
WHCRE- COHPLiTl INSTRUCTIONS TO START YOU« 
BUGME&& IMMEDIATELY. SEND $*.» TO: SUNStflNE. 
SUTTE 153, 34«0 STATE ST., SANTA BARBARA, CA 90105 



HOW BASED BUSINESSES 6 Manual to choose ^rom. 
eree brechuee. Mt. Wn^i EeiMpriii^, PO Uw 4ES&A- 
Stetelina, NV 39449 



!4£ POPULAR MECHANICS * JUNE I9G9 



{Corninufd on oeid pe^e] 



BUSMESS OFFORTLMTES 

^JCOntirti»cnf-&rt^^ 



WARttKNl. tries opportunity will ser \c~vw impress ynut 
weall?*. - l!XK7% prafiss DetaJi*, TMC |FM1|i 2133 
Pmavtow, Saatfuchton, BC, YUS JMO, Canada 



GET Paid tor PiaihTug teneis W rfe P4A5E - NCG. 161 
UfKblnwey. Ndrth Aurd-i, IL £064? 



PROFITABLE, hr?™ hK#d maifor'ifer Puskas, ctf-a-efi 
md**d*. Write* TRI-^ c Ctopl PMi. 61 6S South ll&h 
Sire*:, H«te» Gbr^r*, Wl M^30 



NEWI $2rn- WwhJf ! Anting Chm-W Wte^in Satrap 
Fr** Repotr Chin, GPrj Bus 68^ Htmg K&nm. FM-DOC 



JUST RELEASED' daw To Ssart Vaur &wn Busina 
MFtM&aJ 42* K Send fw Free Brochure On Otter Va jabis 
Sriuyims fci&Eiy^alsL U-5 Emrepre^um Webshop. 352? FM 
m. Soil* 20S D#0f. P. F^frtdSwOOd. TX 77&4* 



571&W daily plnMrlpwg oa/s. Stan GUICKLY. INEXPEN- 
TOUY, Terry, to 1 7*1 Owwol Ml *6fl6^ 



SaWkOW IN 24 HOURS! Sir pie rechniqu£ rtfv*al#s» f*w 
Wnte: CCP. Dept lS3k* iMGrenoL W>w*ewGad. 
PA 19096 



YOU Can cfteriU* YawO*mRrc>Jit*bl* MAILORDER B«i‘ 
nm Frgm, Hgrr^. FREE 0ETAJL&. Brysek Putting. 47lT 
Joinnn Sr Depr 1G2. Vlrginii Beach. VA 234&£ 



EAUN fiJtfHMlUgUflt ANttUAfcJLYI fws Dynamic 
Ut&inca&i Ca>pet Caning. uph^Hery Cleans Carpel 
DymgL Motile Pome* Washing. Cleaning- 5*^0 

53 BS Each. For "How To" fitness Guides. Equipment 
Catetos 1380 .|FleKKndabksl- to Am^i-Tech Gtoantt^ 
Sv^lL L ms ROB S6l3ft0 Dim* 103. Dallas, TK 75M 13Hh! 



SIGNS FOR EVERYONE. A BUSINESS FQfl YOU! 3ton». 
isb^jc'u iitelduraflSn, OlficffS vans 4dc.. ai nond qunily 
signs Easy-icK^serai* syatnin*. fnaohine-culi diruiblf: adhe- 
sive -vlnyf signs Ate art tpldude ncedud -Sifcl patfi-llrr* at 
heme, aa you sen Not a Nanehiae invfeasnttnr 

i«ji»,ipijc Send loj snlo/malien kit Gerber, Oept 34, 151 
Batson Dnve. MBncIreatar. CT ofifrei} 



STARTING A BUSINESS HADE EASY cm Almost esdlhlug. 
wnte lor FREE detail. £dco Enterprises. 16747 Slwmart 
Why Suite MSI. Reseda. Ca 91336 



THOUSANDS Monthly 1 your Answering MscFiiTie^ 
GC l^y^lry. 131 6tomn f eirii?^ &RVE. Dower. DE ilfSOl 



PIANO tuning kzs. denv. 23 \ ^Fwiia, AieHander, a^K 
?£0ft£ Easy Home In^lAicttonB, T«Hs includes. Visa' 
Mastercard 



BECOME A REAL ESTATE APPRAISER. HunHi Study. 
Free Lltwature. 1-500-223-4542 De^l. HG1Z7. 



imnWTED WCOME OPPOHTUNrTY!: 54ar1 Vbut Shop At 
Home DISCOUNT CJhfiPET BUSINESS, Send (1Z.B5 For 
To' Guido To AC Sy&lema POB 551336. 

Om- IW. DC 



l#OY*EY Ptotacts. Tt%oi#Mnd4 MofUtiiy, tl 6.® Prwlpaid 
TAB PuipiiraSKjns. PO Box 1®. Tahoka IX 793T3 



QET Rich E d-f- nj. Selling Ftiirng Ustd Cara. Drive New 
Ajior^&feile„ or Own Shop-Ca- Lot Fiee For Lite Ej;cilm§ 
De^sNa Free! Ogpo^lynity Cenler, 3911 N. Ifflh, Tacoma, WA 
98406 



DQMT GET "fflPPEMFlF Py Mocisym?^ 

Wntu LOiMdOwrt", 3736|PMi lahyvitw, Same Rukh 
CN ifOmiaSSW 



PROFITABLE Horne Bvmst Rnild A Solid Fiiwiciif 
Future UnlirwM iamina Pdmnial. Ffnsfi Oalpila. John 
Connolly. S3B P^rtridgn tjwr, Parian*, IL SK?67 



HAKE MONEY WITH NEW OLD MUSCC F ailbi.jri Sy&lwr. 

CaM HS0frK?2-567g 1 M*#d. «J 

tMsoe 



£20. Dd PROFIT DN EVERY O} 00 SALE, FREE DETAILS 

Wri»: Ram FfttMt Erotic T topical Seeds^ 632 ■Fuhnam Flfce 
Dafftlle, Conn. 06241 



HOME oia-oy Courses po. Slwn^mng, Kniremakmg, May- 
ing monfiy with computws. S4 drtFererrt boots and courses 
Sand S250 tor comp^to •dPts-ls, (US Publiahmg. K>4 
PTYllia. Conmcw. Tmws 77303 



SECRETS tor Fine^ial Success Home Free 

Urdanrarton F-owter' Pubftsnmg. S330-45 Avo E LdZ-lT. 
Bradenlon. FL 34203 



4100,4100 in 12 MontftE GUARAwTLEDl Or COMPANY 

c^s fo u 15,000 GASH* SASi Bepri^i P.0 Rhk 301. 
Gcnway. AR 70032 



H3CQVEH FLEA MARKET*** MAKE i50Q-5 J6W «E£ K- 
LY PART TIME' I C)cP£»ENCED DEALERS SHOW HOW. 
ENJOT YEAR fiOUNB INCOME; JQfi FREEDOM. WRITE: 
SOUTH WHO, BOX SJA, GENEVA. FL 12732 



FREE liitormsiic* Mu-Vt? JtC DfiO A^tudl e^pef ence In 
gnawicng Sru&ti\e&$. MDfl PO Rlm ?91?6. Quvfr and Ohm 
44129. 



WEALTH, lWDEFEHt>ENcE_ FREEDOM I Sian a wholesale 
business Free tMails. Inrmity Wholeiae. «S : rebi&Ky ftJ . 
Clt rflarc. Oh 44143 



iSiSTOPNJ Read FlrB p ! Ejnr-amely powerful. IntormaiWe 
book EJiowa etep-by-He^i tow to matitmiz* proftta. 
mss. insure amxioss in buainefla Free Details': Rakincc 
P^hir>g. 77»g- BRHdimav. Strife 142. T u «on. 



SUCCESS m MAILORDER 

M.H wiH Buy you »tr*i* U> wieall^. GET RICHI H«ISi(M. Son 
K37, FairpurL NY, 14450 



STAHt your *»n prakiabJu buai^eed at h&m». Free- 
dotai s No-rthw^ PublicMionik Boj Salem. Oregon 
S730M412 



HDUSiSIT. H5G- Daily Possible Wtfdung O^kki^mkI 
hdm*t ^PG. Elo* 70a H^kflUr^wn, NJ 07*40 



BIG Monay Re^iii^ Auto Waftdshrttei San^sica. and 
free Intonnaflidn Orubna Glau Piatch, P.O. Sox 2*3, 
Monfecillo. AR, 71655 



BUSINESS IDEAS THAT MAKE MONEY! List of repo is- 
Wnta. Haw HonzonB. P.O Bax -5204. Amaolld, TX TftHB 



ppOFtt ABLE HOME- 6 U 51 NESS SECRETS! fp££ WFW 
MAT>ON. SLR ASSOCIATES, P O Box lOOS-PMti. Slerling 
VA 2flR> 



EARN b«g thicks, copy^.-g end selling reports. M^hse 
Holmes. 330 Wbsi 42hd Smeel. Suito ISO. Nnw Yoik, NY 
10035 



WATCH TV Iqr pay* RQF, 101 5*. Sim CA S^i 67 



M|llK>HS spe^d deny tor pure wooer j^-aLe. highly 

proNbablo qistributo^hipe. - ree packet. Top quality hlfers 

Bdk 3M. Oidurd. W 4fl«i 



“GET-WCH-CHIlCK 1 plans expaieit! free "SeCREtS.- 
recc-n we a i Tuque 5 1 Greto Portage, MN 55595 



ANNOUNCING, tour toc&s liiar tan literally turn you? Ida 
aaoufld Free infeiimallon. Malwtor Btsfta. 43637 Draw 
Lsne, La toasle' C;A 93335. 



SL&CCiSS! ■wonflyi Power r You cm hai*e n ail ^fee 
htetatuto. St Ttorrws. 6+P Spring New BriSwa. CT 00051 



NEED Mcntif 7 Succftss? Slarl y&ur own profllabte buaj- 
riess Free detail! CF Associates Bo r 1D212, Che?tp^e NO 
2S21 2 



PROFITABLE HOME BU5*KES5ES F«e Intormabon. SAL 
Pub:‘'se.mg, tlBDT Paddock Way. Houston. TX 77065 



AUSTRALIA'S HOT - buy dlrecE from down uink; hit 
middleman, greet otott. tenlestc bargads Free details 
DATSK PRD Hox 37*7 Pineda. CA 



HUGE PAOFTT31 LEARN VCR CLEANING AND REPAIR. 

Award-Winning Video And Training Manual Reveals SE- 
CRETS! Prior Experrence Unnecessary Free Into Viejo 
PuNBCBtop^. 3540 Wttshire SHvd . &le. 3KK Dept PM2, Lo-g 
Angelm. CA »01B 



SUCCESS in ythir OWN b unlikely W^UldUt a 

busmeaa pldn DiiSiiHrti. Pia*ii free delailfi. NdT^wtrthy 
IntemabonaJ. 27* Cree fid. Sate rwodd Parte. Alberta Canada. 
T&MG 2 



HELP WANTED! HOW'S POSSIBLE! I.M.E.. BOX 474464, 
TUL5A. OK. 74147. 



S300 PER DAY. irp^iklhncxig^ orpc^s .5 Resl&nRS Burned 
^ ^mggtsdC&rnHorro^ WITHOUT REPLACEMEHT. Mil 
lions of iparjr-fcems end homes, fey fiflffli smmedlarlAiY 1 
RENEW ? to m&PG, V4n60u^ WA 



OUT Of WORK 3 HEED MONEY? El.U book;tei sne^a 
you tov loatart ys»r own businaa^ ciwsir^ed adver- 

lifing. Papular Mo^ 4 nit* Cta 5 ii"!itKt. DufH SG. 25 Q A' 5 S!F; 

Slranl. Nmw York, MY 1001? 



MOtJEYMAKfMG OPPORT1MTB 



GET filCHer Secret taw a?ms^ea deiJts^brmga Cash. 
Oredd! FREE report!! WeailhKifB. Box 4 ftJG. Pom^Hno. FL 



BUMPERSTKKEH Printer. Cheap, Sitn^e, Ftort^e. Free 
D&lails, fiumper, fiO0 2279l£ftGi., tam&a. FL ^3622 



HIGH Prdlitfi T-Shirts. C^>s Inexpensive Ifinsto? ma- 
chines. s-joc-.ies Press. Box ZZaOSj&Gj, r aTipa. FL 53623 



LOTTO BREAKTHROUGH FINDS BEST NUMBERS. FHE£ 
INFORMATION. PEflflME, BOX 1721, AUBURN, NLT. 1H21 



ADVERTISE Fh it in 507 MagsuiriK. f5.QQ DireLtury, □■;>: 

11N, Atlanta, Getrgte 303D1 



BIG Fay Checxa Meiied Weekly Gua r enceed Cash Flaw. 
Free Jerai.s Frati, fit. 1-A Bex 4fSB, Wi-nerport. Heine 



HK3H-PROFIT. HOME-BASED BUSINESS I Prav- 

an Up \o S1C0& 00 weekly ard nwe Free in1a<ma!!an. Q. 

McGcmgal. Sox 714 . YallevaaL FL 34^70 



51000- WEEKLY fttOM S75 WOOD. S900 MveelUy DdUdlng 
Ryt^apa Ptans. o^il lets. S 1-0 Hanwood. POB695 ClurlteW. 
PA i&8as 



EASY BuaJneMu Caen, $1 ,€00 6 Weekly. Free CefeaNB. Write 
or Ei?ed iatarwped setl-addi^aaed envelope. T edco, 421 9 Weet 
Olive Ave . E. 1 bank. CA 91525 



11.000 POSSIBLE. FREE. STAMPED ENVELOPE: 
TAYLOR'S FINANCIAL PUBUCAHOKSL F.O, UOt lift, FT. 
SI*Th, AR 72914 . 



MONEYMAKING Opfwrtgniliw Fr W Delaiie BLU 
Publishing!. Rfl 3 to T$% t N Rnmch, H« 



MONEY Fdr Stolhingl 12% tntilil Harris. ?1% saving^ 
aanks dJd eiee^ hii- 55 Save.-.. Bbk 6+3>PM& 

Hemington Seech. CA S26*5. 



S2W.0D0 iH 24 HOUfftF 

DEBTS SMASHED WITHOUT BANKRUPTCY! FREE EURO- 
PEAN CARS! COMPLETE SECRETS REVEALED FOR £3.00 
GUARANTEEDI PBC. BOX 50093, Ft. WAYNE, IH 46805 



MAKE MONEY WITH MONEY. 5ppcJ«l Fkpp on rnv^5 
mgruflf* amajing lA^jJllh pudding pnwnrl 13 95 kiaitehup 
USA p.o to :□& Titan iy, PA 1KJ&5 



REVOLUTIONARY N 1 JW S'D earrsfa^ Oetrute. sample 3-D 
jStolograph KH 0 Chaney. Pfr 33iQ. 

P^rSV- lfi. T» 37B57 



B€ FIRST lv. yqg? nuighK-wtKiPd \0 m^phsi 10t tor wRgoW 
6k 40up Lih$. I dp N;> GintrfciiHc. Frlr ihK»nhal.^n send 
EASE ato 5^.00 to ca*£ R a 1 to 34-A Oeiia^ Ind 471 1 5 



MECHANICALLY mclPiwJ individuals Earn. 2 5D® Ed 
4C.C00 da*k^ m 20 Pi^up Eryw and hind tddii 

tofcwinititin S4nd S4.® to' J Kandtfg. to 221 . 

Wycwning. PA 136*4. 



COTSKflUCKST WlPHnd your name toHUWRS»df 
cdfrcamea oWenng 1uH and part-twne Md^ey Meksng Oppor- 
k-.n-'irflis P'tit - You'll receive our Business Starter Aasl^eftoe 
P*d report*, daseefta and n&waieftp-. aW to help you gel 
started! Send ^.00 to InncNBlwe Business Syalsms. 1 SI 4 
Rfl-ysu Sheri Dn^e, CailvKHon. Texas 7755-1 



QUICK CASH FROM CANADA 14504-73- LASER Oept 
103. MFC to 2066, Vancouver. BC, Canada VEB 353 



FANTASTIC MONEY MAKtNG, I <Qw to bodk^i^pcm and 
tapes Free calal&g. Ssmernsiional Wealth Books. PO. Bos 
0O6P. Sndeir. La. 7G45S 



MAKE MONEY IN SPARE time geneiOLt commis- 
sions *s 3 xu Ascription rep mean tell I ve tor Heading magMinw 
For 1Y*e OflUiH . wnd »hig np witn yo-iir Tuamt? flmj fMtorw^ to 
POPULAR MECHANICS, Dept. AB-S. KO W SSm $E , N*w 
Y«t, NY 10019 



M AftJOROEff cNPpom^Aiims 



MlLUDNAIRI UiDi+nrder iajMrt Retails F^orjjy-Mek--na 
Secrefe, Free. Ear;ii«sg Hour Cciswtle: M^l itowere, Ho 
Hollywood. California IMfSOS 



IH AV£ yoir a groat rJoa. a termastic Pten or a vary r rale nsEtmg 
proiec?? wjn>’ no! pet them to work tor you! Ctessiiiecl Adver- 
t^ing '-tin t* pi ir^nemiitevi ^Iup3^ pfomohng all ItiCMI Ihlngs 
&^d more Usm HDW to MAKE MONEY THROUGH ClAS* 
sran- ADVERTISING by lending awny fo POPULAR 
MECHANICS PROFIT BQOK. Priftj 11 DO. S*r*J to PopulM 
M^drticsC^f^d. Q *&- SG 3 »W- 56 lh 3 ir 4 ®i. NewVprk. 
NY 10013 



BAflanumouj^FiiiKAAM 

AFiMAU 



GUARANTEED INCOME. Rsu» totehillH S1«« 
|retondu£4ti] H: Chine!- ilk*:, D-jp| Fi Rhs, 1. Bn:n 442, 
WillPQX AZ 85643 



BALDING 



MINOXIDIL Grow* Hair 4 mralha to 12 ! 3 hC. Mahan 

'■2V9. Philippines 



OF NTBSST TO AIL 



FREE ^tomplionil Atowms, Conran Tsckete. SlvrneSi etc. 
In'iamiaUpr. Dh , v Pj-tftifrkUfrns, 477 l32nd S-lretrl F^rnnklyn. 
NY 11200 



gCortiinued on newl pege) 



POPULAR FVtEO-AMLCS * J UNE IVB 9 149 



OF Mlbltm TO ALL 

FACE PRIVACY CATALOG. Ciah uncom® Qppomjnillee. 
H«tmg sibssIjs. Secrel loane. New ittewsitif. Eden. Box 641 o- 
PC. Ftfuetfuin Valley. CA9272B 



LOCATOR Sfwvaeip wrtl h^j you (ind rna*®ing person®. 
Wprnyitmn; W E. Hftrvtdofi No. 2R, Cte«i*- GA 9»1* 



PAY YOURSELF Intel 1 Kt on Mo^ga^e ■ &uild HcmTi* 

t qt> stp- faster Automatical I? 1 Free Details CMC, £269 S 
Unmnllv. *i». Oaw. FL JU24 



WTTfD StelwProUwntSoftwl Si SO- fell Ring. SB4 Via 
Quite, Pfomnten. Cflliternia 945S& 



FIREWORKS TONIGHT! Graal sale enjoyment dF 

pi otessio -tel l-i Ewoihi displays $2 DO, SA5 E. Quality 
■Conaipta. P.0 Bon kTGGG. ftrahestei. N.Y. 14*U. 



WARNING SAFETY RECALL "TEMPORARY POWER 
TAR, MODEL 1W, WPW&, MW IN TAIWAN, 1 " (e SET 
EXTENSION OUTLET, ITEM NO. ECfMl 3.) HAZARD: ELEC- 
TROC LITTON- SHOCK. -I y&u puKhued above ouilw Tram 
fraM Auto, Rases, a* Colonial Pottery in S9B7.BB. please 
rmifn ie to Btote whbte pk rc^i^awS for roll tetend ck m!I to*! 
rrae M»4^72i2 Ext 207- 



VQQfl MORTGAGE PA» OFF EARLY. TWEE PLANS 
COMPARED, «.» OHJSAOC. So* 12745. OgilaS, Tpc^ 

7S22S 



GOVERNMENT SURPLUS 



GOVERNMENT SURPLUS FROM SI Unu% Sa n has 1 

olllteiL S£ in iDi plus good* to se^ or gave away. PurtMaa 
directly iron* gov't thru US. mail Boms, oars, pfcrrw, 
etecliwwt oifldMff auppltea. etc For Buy^ri* Guide all i- 
A00-W4100 oxl. 541 



NARCOTICS RAID SEIZURES . A&rtgs Vv* . Bpali 
. . . JLrpteM* . . . Millions Surplus BMjaini . . many 1% 
anginas coat! "NNfconwkte Oiractory "— ^00. Disposal, 6 <m 
19197 -A S. Washington, DC 20M-. 



DftUG RAID SETZURESt Qvr dirt ch W . Cir* h^jm, 
!xut®. computer®. hi mi turn Wp 10: Sei£ute4. 0ft« 4339 -A 
West Owns, CA 01791 



LOANS BY MAI 



BORROW BY MAIL, Got tt^SU.COO Gtoctey. Needy 
£u®*ygiig Gualiltea 1 Send lor Fm^-Appi lotion MJPIndusiry, 
&fti 531. in™. NY 



EASY Monty, L-otns, Grant*, Credit Cards. Com? mown I 
Money. 1-S0M26-9902. Calllomla i -KJ5-SfrMiao 

BORROW ANY AMOUNT! Cat VisaWaaterCaid -Titan I 
-wply. Smwtse, Bo± A2K. fietopage. NY 117144XHZ ■■ HStGh 
34frlf4S 



FREE MONEY: 53DG.W0.KM C-ea^ay Grants. Ne^e- 
Repay 0*n*iis ti.W (H*tomkbte>. Jafcla, Bo* 306frPMS9 
Sc mi note, Florida 34642 



BORROW EMM - 1 1 CO.DOO 96% el'g:£*fr. Free flppRaise^ 
Global, £441 Hanihsn Rd. flreaniborn, NO 27406 



BORROW SEO.OGO "ovemlghk. " Any purpose. ftwpmdeii- 
niberlvS Frea ReqorVSuocew. So* IIST^-AS.-intjianapglte iN 
46219 



BORROW 3500 - 540.000 on Sigrialu^^ 9^ tllgi^e! 
Arry Purpo «r Free Applcalpw United. &oi 7BZTM. Long 
Beach. CA 90307 



VISA' MASTERCARD! FtogardteH US Credit Eip*rrtrt*e! 
'Ma-dc’riyAp^owed'" ^|iu!=y toll-Ffee. 24 Haute i-atn-aea- 
BS5l, E^ten^ or 13 



NEED EATftA CASH^ We H cash your postdated e*etH 
untl! your next j>iydffs'. i ^S0"445*4 ®Mj 



NEED INSTANT CREDIT, You qualify Bn-h Card, L-micU 
OIV 1-B0e-36fi-a653 



Y13A*IASTEft£»JTO. NO SAVINGS REQUIRED. LimUft ic 
£5-, 000.00 Bu- 3 n ess loans 1C S5W.QC0®. FnrSl atryioo I- 
H++U-71OT ?A h«ir,. 



BORROW IBD.QOGi ■ " Any purpose' *wp indefi- 

niiety! Free dctiil^i Wdte MaHin Bqw 159^M. Sa^tly 
Hpfbor. FL 



NEED Qp-.virnmenl G^ahta. No lrtteSI!»§dSiafiL 

LqannAviMl4bkH0^^Y alw Credir 'Banc. .3*^ 25. P uhrroixl 
HIM. N.Y lt4ia 



POSTDATE & ttFECK LOANS GET tSO.00 FAST E-Z AP- 
FftOVAL MH)W.l6$(l 



BORROW 500-540,000! Overnight." On Stature t^eep 
mrtelinileSy^ Aclicn &OV 54 #S-a. Di»mond Bt p CA ti¥ftL 



DEAL DIRECTLY: dutch Slgnolure Lcunb, Cr«M Cei-ii 
^sued NaKoflM(lie ,l Dominion. Bok s£ 62£-FM. Richmond, 
VAZ3S3S 



P5 0 POPULAR MECHANICS * JUNE 1969 



MONEY PnMstei™^ Free Booh describe® Leans, Cash. 
Gcvernmen 1 ! Grails, dt her send Its, svajtebla te lntliwTtiial&. 
Write *HociateaHAX,CS.»«.eiWiim.NwYorh ltiifr 

sm 



BORROW $SOjOO& "Fear Any Hurpeae GuaranteBO. 
Capital. Sow SST3BFM. Ciwtelte. NC mm 



YTSA-1i1a&te fc cfl :: No credit r-squl^ed. GUARANTEED- oc- 
oep1an€e fcMricw Finance. Eteve i49UH. Rosasmond, C.A 
955®)- 



BORROW SSOBt20PjOW.» on ^nature H » fralund- 
ahlni, Lwi Galbraith, P-0 80?. Mm Yort, NY 1«1S 



LOANS FROM SfOdO TO SlOO^OO. Ostaps. Piemter 
Mphn Ttept. N15. fe>s! AlbuquerqL*. NM 

371 25 



Sfi.OflO CpkFU No Credit Check! Not Infotfinaiion Actesi 

Crriil 1913? 7914S55Q 



BORROW S&Og - Si®.nO Np erne refused! ft! 1. M& 
JOhr^on fttJlow, jEfli^Dn N C P3&40 



NEED MONEY? When 0?nk$ Slop. W* Start r>g orvd^i 
rh*ck, Cdlloltril Or AUdSd. Fbr AppliOSlibrt 

vntle EOCT 11G7 Crdvp'urd HMd, Steto*idte, N.C 20S77 



nuoncE 



NEWSLETTER, iitervtxpe a4tenw Mio 52.00 Men's 
Rights Association. Route 6. ForyM Luiko. MR 550£# 



PEmowu. 



CREDIT PROBLEMS? Vl3AM&5M4«*rd. lAlmeaS^ 
relueed. Dt1i : la. [1J 305r5B7-BfflK CkL C-ZDOM 



ATTRACT WOMEN! Pheromone Sgray! Cte5&:is: 
Aflrwtanl-10. ^fSO ?B1 WtH C^KFeml ParK S*rd . Fort 
L#jggrdale_ Fterida 33311 



HEMAUMG SBTVICE 



HOLLYWOOD HM«vlngjFrMWB«fcng 51.00 RrtMTriiSa 
HblhrsLar. PM-2521, hoHywowlL CA 900-TflJSJl. 



SICURTTY, CoflildwtKaily ChMffHp- Conaumer 
Wdruhguse. #3133 PatHfe Sl^ktoh,. CA f&M? 



FREE rliMYiaiiarS LlBI. Agents Niwdud PS Buk 29S56. San 
AntOfbO, T6h,as 73229 



OONFIOENTiAl- Mail fteceiymg ForNamSing MaiS Drop - 
S240, General DdNyery. Thunder Bay "N ". Ch«.. Canada. 
F76 3Y1 



FREE RHSTMONTPH S REMAtLWG- Ctelails Reedholme. 
P.0 feK K©£3. YbsIhy Postal Qiritet Cralg*^. A® 
CeriMlaTSF 4H3 



REHAILWS j FORWARDING SflfW Fnw krdoronkion 

U N.. Boh. 13734. Balnn-iie VD 2*205 



EYEGLASS 



FINE READING GLASSES, La* p-.£,e® F-iee oaialag aid 
instruciiofis Genergs Optics. 14 Rogue® R'KSub^ Wem»«. GT 

mm 



WANTED MISC£LLU£CXIS 



GOLD, Stteej.PalifUjm, Me mu*v.T ante! urn, -Sam pies Ems!- 
ueflecs Fjos Or* As&av-^l S^nw. Cei- Wholese^ Taiminat 
ToMFre* 14H>932'1Q10 



GOLD, aiW tertdih conriacte. &\1mr solder, -gold i ite-i. 
raped 90*3 plate, gahd and pNw go**®. R.L. FWinere. 652 
Myrtt* Bl . Elizabeth, NJ 231 -3S3-5&4S. 



flUYlWG T urw n Cirtjioe, Previous Mwlals MM? 1 *91 4 
Oho? 216-531^355 Cbltee 



PERFECT KWOWLEDC5E 



ETEHUL'S Original We&Burea caniain Tote 1 Uno^sedge 
Enhance Eini^asnst dvnwona. Gattiser un tended recycled. 
FREE ^rpy frOaVi CREATOR'S Tame B:l m *c f£w homa, 
laatory. pleasure. Eliminates deadly e* pet* menial rasearch, 
pollution, Irioti^n. T'in«' Porm^rmnl pgw SlR n 1S bmwWO 
moving part^l Tr.v!.5^>rldti3n VEHICLES a* Mg-i^diiL GnHv 
dy IPOD yvar buils-ih durrrtviily EkniK. ^pSAh-ptOOL famllY< 
model, Mini-Ste^ Limited To uiMei-'over water wll fen baiter 
®na. Maximum spaed EO.as: M F.H Delegatee daam- 
dsaiirig *|teels fa- -Stone Age SURVIVE due- Seal Sin and 
ENJOY lh* nshee trt Keawn on Time Slahon Eorfh 3 No mail 
T«gS igr q.iiiliiir^ionn in pton^gn ATA 3 503 'North 

Tesae, Weslaco, 7«nas. 



FTWANOAL 



DCBTB7 BILLS 7 SAD CREDIT? No problem I Wei" he^ 
r>ow. Applioatinn^^cOepted teSS^OflQ. Not a k?nn C^mparty 
Free application iall ;2CSi 970-1400 or write: TCAC. depi 
PM. 400 Ceznury Parts Goutti #117. BinminghiHn, Alnbann 
3S226. 



NEED INVESTORS? Venture Capital Le^vKrs LH. 530 
names! SOgfio. B0ME7-i?» 



WANT CREDIT? SUGGESTIONS FROM HANK OFF1CER1 

Esublllh yoj-'-MH?'- Gel !tm rete«-' S*rtd $5 2139 

Uniuarvity Dlrvt=. Suite 262, COrnJ 5prir^i Fr^iidLi 11071 



NEED CREDIT? WaTf give you a 55,000 pim-L card 
rega^c^aoF c'edil iustory. benhAJptcY or -credit prefcteme 1 
gupwite^ BW^iaJice, *k> bgp^ depart ngsquirwl, No 
C^U C#*tk Frtte dbl^iW. 304-T7M671 EkS. FC21* 



LOANS a^aiflbE ter sma 1 ! bus "ess Call Loan 
intorrnatfion CanteF (MsOi "/2T-07S2 ter delails 



SAVE up to 570.00t> Q* morn gn y^r mb-rlgjrje Frra? 
rsp&rt Ca^adarliSA. teieiii^steh*! Errl^pfahiJuriSi. H BartM 
Avanue. SDarbonough. Ontario, M1L-3LS. 



ERASE GAD CREDIT, 1C PAGE BOOKLET SHOWS HOWI 
ONLY S2W: GOLPE1C, *M6 GREENftELf, StiTE t^PU. 
GREENBELT, HD. 29770 



LOANS . , . CRSDfT and CAF06k-Get Hn&Mn. Owc^ly 
and E^ly Any amount, my ™esnn, Ai eligifete-. Guarasn- 
•mid --We Denver 1 Mnnevr^pnm 4531 Cun- pus A^KHM, 
Irvine. CA 9271 5 24 hr* j 114 1 ZAC* t044 



UNSECURED P* ft on £ Loan* Up 550 000 DutiS-ISKJ; Luiis 
LFp 1100,000, DtX> (301)309^2719 



LOW Inlereel V«sa Card. Frw A^plicBlion SPY*. Boh 
20m Bowling Gw K.Y4S1&2 



DON'T GET HIPPED OFF. CREDD SECRETS REVEALED, 
met REPORT. Ovwihari PWUlahing Depll, B-jh tQaia. 
Mlnwapoiia. mn 55+56 



HEARING AIDS 



HuGE Savings filmu^te- C-eater Meftupe Free TriM 
BafteriM IMvoNhJv. Terfivs Arrangid Gsll Tp!i Fine 1-0OJ- 
333-1212. O wmt LirwdfrPUC. RoctrfonJ. IL 41110 



free HEARING An CATALOG- Sew ^ by matfr Write 
■ Mg^ylia^ers’ - 9U0PM4 yinadon. SepuNwJsL Calrtemn 
91345. 



TO&ADCO 



CANT FIND YOUfl FAVORITE IgbepiO or ciH^r 7 RbjpI 
Cigat Campany has IL! We a£iip wii Idw je 1 -SOD-263-7692. 



SOENCE & CHEMgTRV 1 



"E3CPERIMENTE RS M LABORATORY CHEMICALS - 
GLASSWARE, Celateflua 51-59 Ewmutm 1963 
hagehqw LABOMAfOPfes, iffi Wiahmuion. 
MANITOWOC. WISCONSIN 5422D 



TELEPHONE A SElTVICE 



LEARN Hsw te mateJl entenslan telephones to# fun- m 
IPollt. Wntten ter the "Do It Yburae^ter- ■ ov the kKhvIduM mat 
wiL-’In i.d jHiCr^his scrvion TbkS nnd drav> .ngs. wjow you hn* 
lb do a p Lully flib Send 17.00 \OftC 5. DeperTnidiil A-2, Call 
Boi 11656. farnandez Artcoe Station, Sen Ju&n Puedc 
fecuCO&lO 



SPECIAL SEJTVKES 



INFOflMATTON Oft eftyUls^ Ferguson 
SpesiallBte. 60-15 W&Ktailie. WoortesTe, New vo#t 1 1377. 




HEft&S - Yelumbk^P, Fau D'Arca anu tithes Cafateg 
Si 0& iwfundablel. J^jds Marts. Bax 563PW, IteoUflglDn 

Now fc-r*: 1174S 



ENZYME -growing acHuh&r.. powerful oon ran Er ate ^gan ie 
iprmute 0? e.'SFirmps, protein®, v^hpmwvf. producing b*a» 
eatelyite brsahtfewn ok hertaeidH, putiaidM. prtNdlng 
power nutrfem^ter ptentlite Direct mlg. S23.60GeL N- 
Zimu R#5JWJPe;h Co Irtg., ?15*? Anron Ln Rpdtftng. CelH. 
96093 



frEALTH f V1TAMWS 



PSORIASIS S^fltefieraOisaQuregM-? W*ite rw Free 
tEYti informolicfi tf-ia' :B^elp?rgkhou5a n ds. Fixacol. F O. Bus 
i if 7fl7 PM, CB^ollton. TX 7501 1 



ITCHUNG, BURNING. ATHLETE'S FOQTJ T^rUired 1^ 
Yeira, now aured' Free, sory fnem. flu-^arleb Lid. F.Q 
&r 4 *or "W . feikhursL New enm*wlE7H, Canada. EZA 3Z? 



WORK CLOTl-iNG 



OSHKOSH B'GOSN Centime CKJdrm A Adtft Size® 
Cua-ipg 32.TO PAH Depot. Depi PM-ZH, Sullhan, IL 61951 




224 W«l £ trwt f Haw Ycurfc, H.Y, 10019 Order 

^j CTff f BTi*& Claulflwl Ad vertiming D*|*t (2 1 2) 649*31 6T F^n 

DEADLINE FOR AOS: Q?0y srt d payment mu$i bi in by the 5#1 flSY 0* Ihb 2nd pf^OOdmg ^ tosr the is&j? in 

wfrich the sd is lo appear. S&e Head oi Ctessifed Setikn 

HOW TO COUNT WOflffSr Hams and must EM IrtcLeted m GQyntiog the nfcmb^r ql wordfc si yOur ad. Each [fll- 

lul or fiuBbe* used fijunte as l worn: J-J. Smith, 224 We*i 57th Street, New Mjrk 10019: & WQ^DS. 

Zp codBE ar§ ™t cgunied. Phone 3 WORDS-. SynrfcqdJi ueed as N^S are tor 04y Qf Mete PQUnt as ? word 

each: New Brunswick htow Jersey. 2 WOTOS Abhrei4slions such as C.O.D., PO_& r RP.M . U.S A.. P.0, 5*7, 

+ 6mrn are COurred as 1 wxd (P.O. Bu* 292 ttxjnfcd as 3 wdtqs) Websler's Internal tonal Uhabndged DkHjawy 
w*1 be used a?- our authority toff speUng. cornpound wends, ^phonalions, atoiwalk^ eto Rease mahe chucks pay- 
able 10 POPULAR MECHANICS. 



Remittance o* £ — ... ** cndoseO Id cover ^ins®f&on(5^ in the ^^_isa»(s>* — Qas^fcaicr, 



Only $79.50 tor 10 word minimum 

£7.95 each additional word 

BOLD FACE CAPS add 
£1 par word 

|Firtl W&rti: H& Charge For Bald Fewl 
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1 1 
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| 30-52M.50 
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37-1294.1 S 
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1 1 
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40-*31ftjM 


41-OH.95 
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42-03a.M 
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43-1341 35 


| 44-1349. Bfl 


\ 45-3357.75 
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. 4t$365.79 


| 47-$373.65 

1 1 


! 46-1391.60 


[ 49-1309.55 
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5ftU97.se 


\ 51-UD5.45 


| 52 -HI 540 
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YOUR NAME 

FIRM (NAME IN AD) 
YOUR ADDRESS _ 

CITY 

DATE: 



PHONE: 

(PLEASE FHINT) 



STATE 



ZIP 



YOUR SIGNATURE _ _ - _ _______ 

(PLEASE PRINT OR TYPE COPY * FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 




GREENHOUSES - Redwood^ l^rgla** Kite. Hubby.C^' 

■nfr-iLdl Slits Brochure £2 GirthiS A*ih Grttnhuu^iT, PO 

mu *5&4-Fm Motm al 3B&33. ( 20 * 432 - 7529:1 



GARDEMNG A LAWN CARE 



ELIMINATE FAIRY RING! Frt» ion. Cbp^H- 

Publishing, P62,13S44Art. N.E., Calgary, CanadaT2EBL5 



EYE CATCHW&00UMV1JL Sain G w Fi^d From 50' 
Aw$y S9.ua Nina BMtrpriM*, KK3H Nln«, OmM. NE 
«134 



'"Mpw AUGIT Sprink^ Inmmw and Garden, eu&e*, 
make? Ipwn wnck Juat aprxj $i£.9§ Ig Fgstvftr Lin^ 
PWKl . Bok 333163. Sin Antonio, T*ksii 7-GJflO iViaa <ir MC 
accepted) 



RCOPE1 d COOKING, £f£. 



SW^ET ft SASSY r*Ci(M BED ** 4 - I or thitkanrtit*' 
Hi-nt . S30JSA3E. T.o BOk 2ZM, Des M&itfH*, 503-10 



eenp THAN SSK Cpfcfl. Vufnmjf, SASE S3C& FMB. 
PC5B2174, Ettk^.SC 296+D 



LOWER Chgi&si^r B^khaW 20 iropw H 0& 5ifl3 
M (!wh>- CVirulsin. ^ ^&571 



FQUR L'-asy la nn^e guick br-H^dsl IrOrn Mirth's Kitchan, 
EtnU $3 (iaie;.: Cumru DM, Bai; A7&1, 

Wyercbssi-ng, P*A 1*1& 



MONTANA nUiem, r^rpb tjrgwr^j^, butter 

Citrd: bun. mail -Ordfif lruiUw«ilinad L naiu^al 4 bars SEtfCl. ft 
bars lie.OO. 16 baa jai.Dff + S3 OQ UPC- F.O. Baa ^7D, CSyda- 

Paek, Mt 5901 B 



GWflMET Ergund Tw**¥. 16 R^ipw S3 90 DoMoch 

Enltrpr 'jhis P.O Qua a- 7PM' B.rcKskl ^ N.Y. 11?0Ti 



HOT SPtCT DBG SAUCE plus •■?■: ip-fii r-.,- EEC 

™l S4 EASE CST-X. Bg=< M. Manon. Ohio+MOMMOfl 



POP DORN, Editing H*c W S3flQ. Kill Bps 3074. 

Qu-bank Cul.i 91504 



KJU-tLLIA uuiitiuufi mt&m unt gallon EASE E2.0Q. JftmB, 
1S12 Wall a. Box H24. Auburn. NY 13021 



INDULGE rOURSELF! Hicft A chew^ LhoLolau Chid 
Cockles e«fy t-iw 1 12 00. Mrs. Slcwart, Box 27&7p. 

VBs^guwr. WA 



INTERNATIONAL bfii^y recipes. T wan fy.-fADD Janel, ?.D. 

Bock 34i. Grasse m. Ml 4R13B 



BEETS Dolldoufl* Mo-u'h Watering Recipes S3. DO- SA3E 
Baldwin, ftl 7 West HartTdfd Place, BfoksnAmkw, O^lehuma 
?MS12 



TWENTY RECIPES VIA ITALY I $3.95, SA5E Qal^ EIu.h 
360743. Evcng-sv ii? Ohio 44126. 



CAPONE'S ITALIAN RCCJPE'S, Twnai& Sauce, La^egna 
Maniodtli. $2.b0 EASE. Bon ZteSl, San Dta§o. CA te1» 



PEA SALAD r«lp* ^lifiiuu&l I)G Fryi>, Bgx 1206. 
SlflphWte City, VA 226S5 



90URDCKWiH SECRETS. START AUTHEWTIC SOUR- 
DOUGH FROM SCRATCH. PLUS THREE RECIPES. »JDQ. 
ALICE GOSSE. P.O. BOX 3952, BLAINE WA W230 



CELlSTi"S ff-Ui qjen&faaiciri Malian Recipes Easy and 
dallc^Ditt. I4.0& Ceiesle. fki« £2B. Amtwrat. NY 14226 



VERT OLD CHIU RECIPE No Heflfl-Burn Guaranteed 
£4.0Sto. !<lm VaieoiiMi, 520 A-2 HwIkmm Dr . AndalLtala. PA 
19020 



CHARCOAL manrHited pt>rk. &mrtTi Sew nrdpe. 

1300 ^Sirttin Prinu. Bua fflIS. W«U1W ^ 644^^013 



UKHAHAAN Hh|(M Papular £ dtliL^u:, J4 Oft KnLy^fi, 
Bax 24C. Stilton J Tilon. h^ontmal, Ouebea HIS 2Z2 



CAPONE'S FTALiAH COOKIES. La™. Honuf. *2.00 
SASE. BOjk 29231 SL-ht Diegu, QA K1S9 



DIUGtQUS T rnpicei Oosmrte. From pifia co*ada to iMpa- 
ya flan. S*nd S4,» to; Cocina Ole Ld Lai. P.O. Boi 3W564 
Si** Antonia, n 7MM 



WlNEMAKihlGf BEERMAKIMG, ETC. 



FREE CATALOG Wip^Ti^ing Bonrmekfjsfl cuppl'^s, 
CgnSincretpl, Bps 1237A6, OTtftonp. B^gh, Flprida 3201^ 



BEGINNERS WWE RECIPE Ewy, T*rty. er,y Htion 
S2JIJG Recipe, 30J5 se. M*n<lan L NO &3554-Cn»ft 



BEERHAKERS ONLY! FREE 

Wdltelh'a, Bai 3195-M9, Ban Le*ndm, CA 94577 



WINEMAKEftS ■ BEERHAKERS- FREE ILLUSTRATED 
CATALOG OF SUPPLIES, SEMPLEJT, BOX 11471ft. 
MINNEAPOLIS; MINNESOTA 55411 



BEER, WINE ma he yuur $mft. Ldl alog. -quMily ^up- 
piiat. axcelldfit Iasi aamio*. Be^r ft Wine- Hubby, 22E Crkm 
Court Wo&umL Mbssl Qtaoi £-B0O^23^4Z3 



WINEMAKERS ^ BEERMAKERS Frr^ l4uStr fl 1gdCM^Og 
- Fisr - V\$omteteKm4 ‘ rit^ 2H- 

0242 - Krau^ B&X 7S5CFL. Sftdep en#iw MiiWLir:- 640KI 

WINE -BEER MAKING CiJitogiBftJ 1S45 

Soulh rSt It. Springlteld, IllmoJa 9Z7B3 

FREE BEERMAKING BOOK - Calal&fl Fli^l EMpf^iu 
Ingredient Faal tfemioa! 91^929^277 Be* 7£44J. 
Cha^l HIILSK 2751 a 



WINEMAKERS. BEEHMAKERSt Qbssw nE CaUtog 5® 
quality ftema Craesliiha, Boa 53QC SomateviaAa, CT 06072 

"FREE "“CATALOG! GREAT PRICES! FAST SEftWEi 
5-etjai.l -ari Brewpte Supply. 1 -ftCiO-760 



PROTECTION 



INEXPENSIVE Rurglpr Alftrnq anri P^safflal Sa^y Dq 
M icea send lor Iree r rrfn KUr-L.yn |nir?rpn^, 42 1 7 g. 
Mtcht^an Blreel, Qtlanda, Florida 32912 

SCARECROW PRQTKTSYwrhwnt iSwwrilt 

rrQdUda FREE l^ltirnf'a'.iuri Lid.. SS 7 Winder 

Road, Wood-Rklge, Pi w* Jeney D7D75 

PREVENT HOIK HIMOLAHYt Four HurgurAlann Dwlf 

$TftO. Medved's 5233 Six Mile. Racine. W! 53402 
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NOTICE TO PM READERS 




;9$m$s ft We need your help 



H88E 



The Henry Ford Museum & Greenfield Village 
and Popular Mechanics need your help. To com- 
memorate the 90th anniversary of the magazine, 
Henry Ford Museum and Popular Mechanics are 
planning to collaborate on an exhibit on the history 
of the popular culture of American ingenuity and 
mechanical knowledge, as reflected in Popular 
Mechanics. Because of its important role in popular- 
izing innovation and spreading mechanical know- 
how throughout the 20th century, the history of 
our magazine exemplifies the deep and lasting Amer- 
ican tradition of ingenuity and problem-sol ving- 
We need the help of all you readers to identify 
and locate examples of the inventions, the projects, 
the models, the cover art and the plans for the 
countless features that have filled the pages of 
Popular Mechanics for the past 90 years. We are 
interested in both those things that predicted a 
future that never came to pass and those things 
that were so successful in becoming a part of daily 
life that we no longer even think about them. 
Please help us locate this material so we can create 
a timely and exciting historical exhibit. 

N Please send any information you think would be 
* ’helpful to Popular Mechanics Exhibit, 224 West 
57 Street, New York, NY 10019. 



i 



AVAILABLE FROM 



READER SERVICE 





POPULAR 
MECHANICS 
"PLANS AND 
IDEAS" 
CATALOG— 



Hundreds of ideas on work- 
shop projects, plans for shop 
tools, storage houses, boais, 
furniture, toys — jusi about 
everything 1 Send $2.00 



"SOUND ADVICE" 

An Audio Guide To Your Car*s Performance! The 
only cassette tape of Its kind. It Identifies 20 of the 
most common noises Thai a careen make and 
aids you in fixing it yoursel! or helps you explain 
the problem to your mechanic. Order #\MQ10. 
Only $7,95 

Popular Mechanics 
HOME HOW-TO 

A 512 page book with over 3.000 illustrations and 
photographs covering small fix-it jobs through 
major renovations. No homeowner should be 
withou! one. Order #B-1935, Only $29.95 



Mail your Check or money order to: Popular Mechanics, Bom 1014. Radio City Station, New York, NY 10101. 



ruriuil flEtIUMUl a&cr mwaw b 'ublulinl mtnLh!> Ln- Tin' Lluim ( 'jBjmmliin, 224 Wal 2bk Stmt, Wrw Ymk. ST IiniJU. U.K.A Subh-njliiiii linen UnHul Sum* urn) 

(tv or* yivr, S&t frT krUtt u-ypsrf CwumIu ml uU trtJwr couniiwe, add % 16,00 Her > ™. SnSN-d-dki uvi ;np | n.. t u .Vw 1 'Hi . N V , uh! ;iiL> IiihhuiJ iruaW^m^ff. Authwiwdl wrmklfcM 
tn-T 'wiMib privilege ■* lr. CajuhLl l^wl. Win l^.r. I hiL. Send nriumr to ■ ujukL.it. Umirt MmlirLc ttyi I Ad.. SU> MMCcrN . , V^lnbur, 1 InLnin Es9A j{ 2. h «*■ r r I hui! Lat iiL Uk* F'um: Ufiffcv ML McAkr' 

OlF.. Hrain, Jirr ail, Load, C l9Shy The- IfranLftvpnmliaL Afl r^htn n» ™I. IMnbN&in 1 A. Ptmi WHlH: ^rnri jtfktnwi ibiypln Pripuhu- MprfmnkflL V D. Hex LDftU, IJh Haris, JA SCHU>. 
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Ever since the first one came off 
i he production hue, 

wrienced 

professionals 

and serious do-it-yourselfers have 
associated the Stanley POWERLOCK ' 
tape rule with one thing. 

Quality. 

Th at 's because for ove r 25 years 
the people who work with tool s for a 
living have taken it to the limit. 

And it always comes back for more. 
You see, no other tape rule is built 
like a Stanley Tape. 

Its Mylar* coated blade, for example, 



provides the ultimate in protection, 
resisting wear, abrasion and most 
chemical solvents longer than any 
other tape blade. 

also features a durable. 



tru-jero end hook 

for precision measuring. Clear, three 
color, easy -to -read blade graphics. And a 
blade that stays rigid at least 7 ft. 

And some models offer patented, 
speed control cams which are specially 
designed to prevent whiplash and return 
the t ape a £ a n even speed, reducing the 
chance of damage even more 



And Stanley tape rules are 
laser tested for precision to make 
sure they're the most accurate tapes 
you can buy 

What's more, Stanley tapes are 
a va 1 1 abl c in a vane ty of sty le s and 
lengths, from 3 ft. up to 100 ft 



which size 

tape you buy, when you 
buy a Stanley you're buying the 
# 1 tape rule .The rule by 
which all others are 
measured. 



Q U3(£DF HJMHMHI* ■ ■ Urr I.'.JK 



if Thn -SairiFi itofeii 






Or would you buy the Pentax IQZoom 60 which gives you 



and this. 



re a genius! 



For the same price, would you buy an ordinary camera 

which only gives you this? 



See how easy it is to raise your IQ? 

The Pentax IQZoom 60. with it’s motorized 
zoom lens, gives you multipie choices. From 
wide angle to telephoto and everything 
in between. Even macro for dose-up details. 

And ol course the IQZoom 60 is smart 



enough to be fully automatic, smart enough 
to give you great pictures, and even smaner 
since it costs no more than ordinary cameras. 

Raise the Pentax IQZoom 
and get the pictures vou want, 

PENT 



I, Wi 




FQf btrii h m su\i i> use Kixbcobr Gold ■ m ■ : 











